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"Part of the I-15 Reconstruction project included
the field devices and communications equipment
of the ATMS.  This helped to avoid conflicts in
construction, as $72 million in ATMS equipment
would never have competed well against the $1.59
billion in highway construction for priority."

Excerpted from ITS America's Summer 2000 ITS
Quarterly question and answer piece with Martin
Knopp of the Utah Department of Transportation.

Guidance on Including ITS Elements in Transportation Projects

Purpose

The purpose of this document is to provide guidance for including ITS equipment/technologies
as part of traditional transportation construction or maintenance projects.

Scope

This document is not intended to simplify the planning process, rather it is intended to help with
a specific part of the planning process.

Intended Audience

The intended audience includes state and local transportation implementers and project
developers as well as U.S. DOT field offices.  Although planners are not the primary audience,
close coordination between planners and transportation engineers is essential to the application
of this guidance.

Incorporating ITS into Traditional Transportation Projects

An initial thought may be, “Why would I want to incorporate ITS into traditional transportation
projects?”  Although the traditional planning process is focused more on capacity expansion and
capital improvement projects, ITS implementations across the country have provided many
positive benefits such as system efficiency, safety improvements, and time and costs savings.
One way for ITS deployments to maintain momentum and financial support is to incorporate ITS
infrastructure within the scope of more traditional transportation projects.  Incorporating ITS
elements into other capital projects just makes good engineering, financial, and political sense.
To do otherwise could later entail re-work of previous projects, resulting in lost time and money.
More often than not, a lack of coordination in the construction schedules will lead to situations
like the digging up of ITS communication cable for a lane widening project or digging up the
pavement to lay the cable.

One approach for installing ITS
equipment/technologies during traditional
transportation projects is to conduct a site-
specific ITS assessment.  A site-specific
ITS assessment is a 3-step process.  The
assessment can be applied to a particular
region, metropolitan planning area, or state,
and should be conducted by state or local
transportation engineers.  The assessment
requires some up-front “planning” with
transportation staff followed by
coordinating with project managers and contractors.  Up-front planning for ITS is necessary so
that ITS elements can be effectively programmed to be included in other transportation projects
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(instead of being added at the last minute or overlooked altogether).  Deploying ITS alongside
and as an integral part of other transportation projects can result in saving time and money,
minimization of re-work, and facilitating modernization and increased benefits such as improved
safety and efficiency.

Conducting a Site-specific ITS Assessment

The 3 steps of a site-specific ITS assessment (see figure 1) are described in this section.
Working through the steps of the assessment is an iterative process and should not be viewed as
prescriptive, rather it is intended to provide a basis on which each region or state DOT can build
an approach for incorporating ITS infrastructure into traditional transportation projects.  Because
a site-specific ITS assessment is intended to help with a specific part of the planning process, an
overview of the transportation planning process is provided in appendix A.  Helpful hints for
using this approach are presented at the end of this document.

The first step of the site-specific
assessment consists of taking an
inventory of existing, planned, and
future ITS infrastructure.  The
inventory should be as site- or
location-specific as possible.  Identify
particular corridors, intersections,
freeway sections, etc. where ITS
elements would improve congestion,
safety, and incident management.
This initial step should be done
independent of any particular project
and should be taken across the region
or metropolitan area.

In order to complete an effective ITS
inventory, preliminary planning for
ITS in your region should be
completed or at least started.  A great
place to start is with your
organization’s input to the most
recent metropolitan deployment
tracking surveys and regional
architecture if they exist for your
area.  The ITS inventory can be built
from the inventory done in
conjunction with the regional
architecture.  Other sources include
agency-specific plans, ITS Early
Deployment Plans, Statewide ITS Strategic Plans, and state or local DOT inventory lists.  From
this information you can build an inventory of ITS infrastructure elements that would best meet

InternetInternetInternet

Deployment Tracking
Survey Input

Regional
Architecture

Transportation Plan/
Statewide Transportation Plan

ITS Strategic
Assessment

 Six Year
Improvement Plan

Stakeholder coordination

Transportation Projects

•10th St. Bridge Replacement
•Traffic Signal Coordination
•SH404 Ramp Reconstruction
•Purchase 10 Transit Buses
•Fiber Optic Resource Sharing

•Construct Park & Ride on I-42
 exit 19 (Langston)

TIP/STIP

.

.

.

¶Build/refine inventory of existing
& planned ITS elements

·Develop implementation plan
¸Coordinate with appropriate

projects

ITS Site-specific Assessment

Implementation

Figure 1.  Site-specific ITS Assessment
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the transportation issues and problems of your region.  In building the ITS inventory keep in
mind the functional requirements that need to be met by deploying ITS.  Consider the
technologies and equipment that are currently available and those available in the near term.

The ITS inventory can serve as a tool to ensure that ITS technology solutions are incorporated
into capital improvement plans and that ITS projects are included in the TIP.  The sample ITS
inventory in figure 2 includes ITS elements that have been either deployed (existing), have been
identified in the TIP or other plan (planned), or are identified as part of the future transportation
needs of a region (future).  This first step is an “up-front” exercise that will prepare your
organization to partner with non-ITS projects planned for your region.

Happy Valley Regional ITS Inventory

ITS Inventory Item Status
Upgraded signals and interconnect for centralized management (from a
Transportation Management Center (TMC)) along the Rt.34A and Main
Street corridors

Planned

Vehicle detection capability (e.g., radar, video imaging, and loops) along
selected I-40 ramps and the Rt.34A and Main Street corridors

Future

Upgraded highway advisory radio (HAR) along major freeways Existing
Color closed-circuit television (CCTV) cameras for traffic management,
vehicle detection, and incident management along major freeways, bridges
(15th Street & Dog River), and corridors

Future

Communication backbone to support ITS technologies along major freeways
− Fiber optic cable along I-5 between exits 35 and 57
− Lay cable along I-16, I-29, & I-40 in Langston city limits

Existing
Planned

LED variable message signs (VMS) for traffic and incident information
dissemination along I-16, I-29, & I-40 in Langston city limits

Future

Electronic toll collection (ETC) for I-16 Future
Traveler information kiosks at I-5 rest areas Future
Lane control signals for I-16 toll road and major arterials Future
Trapped vehicle detection and pedestrian gate and warning system at high
volume rail/roadway intersections

Future

Automated vehicle location capability on transit buses Future
Electronic fare payment system on new transit buses Future
Weigh-in-Motion (WIM) at I-5 weigh stations Future
Handheld safety inspection devices for commercial vehicle inspections Existing

Figure 2.  Sample ITS Inventory

The second step of the site-specific assessment is the development of an implementation plan.
This step helps flesh out ITS priorities, needs, budgets, and timing/scheduling.  Furthermore, it
facilitates “mapping” ITS technologies to related traditional transportation projects.  The ITS
implementation plan is based on the contents of the ITS inventory.  A first step in the
implementation plan process is to begin bundling inventory items into candidate improvements,
develop timing and phasing schedules, and set priorities and budgets.  Each of the inventory
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items should be assessed to factor in technologies, location, public/private stakeholders, costs,
and priorities (see figure 3).  Regional ITS decisions related to system wide or common
infrastructure items such as communication backbone, toll tag technology, and NTCIP standards,
although not reflected in figure 3, need to be considered and decided on.  Information from the
implementation plan can be used to coordinate deployment with capital projects.  The
implementation plan will probably go through several iterations and should be revised over time.

Once ITS equipment items (e.g., variable message signs, color CCTV camera, ramp meters) and
quantities are known, a preliminary cost estimate, including capital costs and O&M costs, can be
developed.  ITS unit cost information is available from the Federal Highway Administration
(FHWA) ITS Joint Program Office web site at http://www.its.dot.gov/eval/itsbenefits.htm.  Other tools
and resources available to assist in the development of ITS plans and projects can be found at the
end of this document.  A copy of the cost information is attached as appendix B.

The third step of a site-specific ITS assessment consists of matching up related ITS
improvements and traditional projects identified in the Transportation Improvement Plan (TIP)
or other planning documents.  This includes coordinating any remaining planning, design,
development, and deployment of these projects.  Consider working ITS projects into private
partnership projects such as installing CCTV cameras on cellular towers constructed by
telecommunication companies via right-of-way agreements.  Such private partnership projects
may not be covered in transportation planning documents; however, knowledge of special
agreements and projects can be identified through local ITS stakeholders.

Figure 4 highlights possible relationships between sample planned capital projects and sample
ITS technologies.  The objective is to identify which capital projects present good opportunities
to implement items identified through the ITS site-specific assessment process.  For example,
highway construction and lane-widening projects are usually excellent opportunities to install
telecommunication lines or conduits (for later use) to interconnect vehicle detection devices,
variable message signs (VMSs), and other roadside ITS devices to a transportation management
center (TMC).  Likewise, the purchase of new transit buses and light-rail cars provides an
opportunity to include ITS technologies such as automatic vehicle location (AVL) devices and
other vehicle communication components.  Note that the ITS infrastructure elements in figure 4
are not site-specific; however, that information is available in the ITS inventory and ITS
implementation plan and does need to be considered when deciding on whether or not there is a
good match.

Potential transportation projects identified in the mapping process can be added to the original
ITS inventory list (see figure 5).  For example, the I-40 lane construction project (063429) could
be linked with the inventory entry for planned vehicle detection deployments along I-40.  By
continuing to add information to the ITS inventory, you can use it as a database for keeping track
of your ITS needs and near-term projects.  Appendix C contains a generic version of figure 4
demonstrating the connection between traditional capital projects and ITS infrastructure
elements.
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There may be instances where there is no opportunity to work ITS projects into
traditional highway projects.  For example, a region may plan to install toll tag readers
and related software to enable electronic toll collection, but there are no construction or
maintenance projects planned for the existing toll plazas.  In this case, and others similar
to it, a separate ITS project must be undertaken.  In some cases, it may even be desirable
to plan for a separate ITS project (because of the nature and scope of the project, or
because of schedule considerations).  The ITS fiber optic resource sharing project
(053327) listed in figure 4 is one example.

It is good engineering practice to communicate/coordinate with transportation planners
and appropriate toll agency members to determine if, during the near term, any road
construction or maintenance is likely to be scheduled.  Coordination and communication
between project owners and planners is critical in order to ensure ITS components are
appropriately considered.

It is important to note that close coordination between project managers must occur as
soon as a traditional transportation project has been identified as a potential match for an
ITS project.  Note that the mapping of ITS project to non-ITS project is not a one-to-one
relationship.  More than one non-ITS project could be matched with more than one ITS
project, and vice versa.  Also, note that the managing/contracting for the ITS elements of
a bigger, highway construction project can be done separately as long as coordination
occurs.  Depending on the projects involved, separate contracts may be put in place, or
some type of sub-contract let for the ITS elements.  For example, when deploying VMS
signs in conjunction with highway construction, the same contractor who will be
constructing new lanes might also be under contract to lay the telecommunications
conduit, and construct the VMS tower and controller cabinet foundations.  An ITS
contractor would then be responsible for selecting, purchasing, and integrating the actual
VMSs.  Regardless of the type of contracting arrangement chosen, coordinating the
design, schedules, phasing, and cost control are all aspects that must be considered and
worked to ensure that the projects are completed on-time, and with minimal interference.

Additional Resources and Tools:

• ITS JPO Costs Database – provides cost data that are useful in developing project
cost estimates during the planning process (see appendix B).  Cost data and
background information are available for download or on-line at
http://www.its.dot.gov/eval/itsbenefits.htm.

• ITS Deployment Analysis System (IDAS) – is a cost/benefit analysis tool for use in
the planning of proposed ITS improvements.  IDAS (http://idas.camsys.com) is available
for purchase through McTrans Center at the University of Florida, mctrans@ce.ufl.edu.

• Turbo Architecture – assists transportation planners and system integrators in the
development of regional and project architectures using the National ITS Architecture
as a starting point.  Turbo Architecture is available for purchase through McTrans
Center at the University of Florida, mctrans@ce.ufl.edu.
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• ITS Mainstreaming at Maricopa County DOT (MCDOT) – the process used by
MCDOT for incorporating ITS into regional planning, design, procurement, and
system operations is available at http://www.aztech.org/its.asp.
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Helpful Hints:

• Communicate and coordinate with planners and project managers within your
organization and from other agencies in your region

• Consider ITS solutions as part of TIP projects
• Review deployment tracking survey input from your region
• Determine if an ITS plan or strategy or regional architecture exists at the metropolitan,

statewide, corridor, or multi-state level
• Check if the ITS plan is coordinated with the state, other Metropolitan Planning

Organizations (MPOs), regional operations, other agencies (e.g., police, fire, incident
management)

• Determine if the ITS plan is part of your twenty year Transportation Plan
• Look at Early Deployment Plans (EDPs) as a source for documentation of a regional

architecture
• Determine if an ITS inventory has been performed for your area.  If not, refer to your

area’s TIP and transportation plan, or input to the metropolitan surveys (e.g., MPO
Survey, Freeway Survey)

• Use figures 2 and 3 as templates as starting points for building your inventory and site-
specific ITS assessment

• Review your region’s TIP for possible capital projects related to your ITS needs
• Look for opportunities to piggyback on capital projects identified in the TIP
• A good time to begin a site-specific ITS assessment is as a follow-on to development of a

regional architecture
• Focus initially on ITS improvements needed in the near-to-mid term time frame, but don't

overlook your future needs if they dovetail with other projects being implemented in your
area

• Match ITS projects with traditional projects in the transportation plan adoption stage
• Talk with project managers about the possibilities of incorporating ITS elements into their

capital projects 2-3 years out in order to get the “biggest bang for the buck.”  Depending
upon the project, you may still be able to influence a project that is only 1 year out from
implementation

• While going through regional transportation plans and other project/planning documents,
identify projects for which ITS should be considered for later discussion with state/local
transportation stakeholders (such as potential re-construction projects, or major widening
being considered in long range plans)

• Don’t forget about ITS during various construction projects
• Bring together the right group of stakeholders in developing an ITS implementation plan

(step 2), as this will ensure that opportunities to coordinate with the planned projects of all
affected agencies are considered

• Be sure to revisit your ITS implementation plan on a periodic basis to ensure that it
maintains relevance and becomes an integral part of the local decision making process

• Develop initial cost estimates for the ITS projects using planning tools such as IDAS or
the JPO ITS unit costs database (see Appendix A) as a starting point

• Look for opportunities to make planning for ITS a normal part of the regional planning
process
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Transportation Planning Process/Project Cycle Overview
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Transportation Planning Process/Project Cycle Overview

Although the focus of this document is a site-specific ITS assessment, an overview of the
transportation planning process is provided as background information and to set the
context for where the site-specific ITS assessment fits into the planning process.  Figure 1
shows a sample overview of the transportation planning process.  It is important to note
that planning for ITS infrastructure deployment should not be a separate process from the
regular transportation planning process nor require a change in the transportation
planning process itself.  Rather, it should be an integral part of the process.

The transportation planning process is an iterative process and has two primary products:
the transportation plan and the Transportation Improvement Plan (TIP).  Although not
part of the planning process, implementation and evaluation are included to reflect the
complete project cycle.

The items at the top of figure 1
represent a broad range of
transportation planning
activities necessary to develop
long range transportation plans
and identify specific near-term
projects.  Examples of these
activities include establishing
goals and policy, identifying
project funding/programming,
and conducting corridor/subarea
studies and ITS strategic
assessments.  The
corridor/subarea studies and ITS
strategic assessments are used to
consider different transportation
strategies, including ITS, as
possible solutions to the
transportation problems of a
geographical area.  Products of
the ITS strategic assessment
include a regional ITS
framework and regional
architecture which lay out a
regional approach or framework
for implementing ITS.  It is
within the context of these
planning activities that the ITS
site-specific assessment would
be conducted.

SIP/
Transportation

Control
Measures

SIP/
Transportation

Control
Measures

Travel
Monitoring

Travel
Monitoring

Transportation
Plan

(including
Financial Plan)

Transportation
Plan

(including
Financial Plan)

Performance
Evaluation

(Monitoring Systems
and Inventory)

Performance
Evaluation

(Monitoring Systems
and Inventory)

TIP/STIPTIP/STIP
Implementation
(Strategies and 

Projects)

Implementation
(Strategies and 

Projects)

ConformityConformity

Policy
Framework

SpecialStudies
•Major Investment Studies
•Corridor/Subarea Studies
•ITS Strategic Assessments

etc.

Local Planning
Studies

Other Regional
Planning Act.

ProjectPriority/
FundingDecisions

Agency Coordination Public In
volvement

Source: “Integrating ITS within the Transportation Process: An
Interim Handbook,” January 1998.

Figure A-1.  Overview of the Transportation Planning Process
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“[An ITS strategic assessment] provides a mechanism
for communicating potential ITS initiatives to other
parts of the planning process.  Other (non-ITS)
projects may be able to integrate ITS elements more
cost-effectively (e.g., along with a highway
construction project) than if the ITS elements were
implemented alone.”

Excerpted from “Integrating ITS Within the
Transportation Process: An Interim Handbook,”
January 1998

Each state DOT and metropolitan
area are required to periodically
prepare a transportation plan and
TIP.  The transportation plan
contains long range transportation
plans for a region.  The overall policy
direction for a region is stated here
along with projects and programs to
be implemented over a 20-year
period.  ITS projects and strategies
need to be included in the
transportation plan.  The TIP
describes specific projects that will
be implemented in the near-term (e.g., 3-5 years).  In order to receive federal funding,
ITS projects must be included in this plan.

For more information on integrating ITS into the transportation planning process, refer to
the resources provided below.  Many of the documents are available from the Department
of Transportation, Federal Highway Administration, ITS Joint Program Office Electronic
Document Library (EDL) at http://www.its.dot.gov/welcome.htm.

Additional ITS Planning Resources

• “Incorporating ITS into Transportation Planning: Phase I Final Report,” Revised,
September 1997 (EDL #7548)

• “Integrating Intelligent Transportation Systems with the Planning Process: An Interim
Handbook,” January 1998 (EDL #3903)

• “Transportation Planning and ITS:  Putting the Pieces Together,” April 1998 (EDL
#3683)

• "Incorporating ITS Solutions into the Metropolitan Transportation Planning Process,
Overcoming Institutional Barriers, November 2000 (EDL # 13177)

• “Florida's ITS Planning Guidelines:  Integration of ITS into the Transportation
Planning Process,” June 2000 (http://www.dot.state.fl.us/planning/)



APPENDIX B

JPO ITS Unit Costs Database
(See website http://www.its.dot.gov/eval/itsbenefits.htm for more information

about this database)



IT
S 

U
N

IT
 C

O
ST

 D
A

T
A

B
A

SE
 (a

s 
of

 S
ep

te
m

be
r 

30
, 2

00
0)

ID
A

S
L

if
et

im
e*

C
ap

it
al

 C
os

t  
($

K
)

O
&

M
 C

os
t  

($
K

/y
r)

N
ot

es
Su

bs
ys

te
m

/U
ni

t C
os

t E
le

m
en

t
 N

o.
^

(y
ea

rs
)

L
ow

H
ig

h
L

ow
H

ig
h

R
oa

ds
id

e 
T

el
ec

om
m

un
ic

at
io

ns
 (

R
S-

T
C

)
D

S0
 C

om
m

un
ic

at
io

n 
L

in
e

T
C

00
1

20
0.

5
1

0.
6

1.
2

56
K

bp
s 

ca
pa

ci
ty

.  
L

ea
se

d 
w

ith
 ty

pi
ca

l d
is

ta
nc

e 
fr

om
 te

rm
in

us
 to

 te
rm

in
us

 is
 8

-1
5 

m
ile

s,
 b

ut
 m

os
t o

f 
th

e 
co

st
 is

 n
ot

 d
is

ta
nc

e 
se

ns
iti

ve
. 

D
S1

 C
om

m
un

ic
at

io
n 

L
in

e 
T

C
00

2
20

0.
5

1
4.

8
8.

4
1.

54
4M

bp
s 

ca
pa

ci
ty

 (
T

1 
lin

e)
.  

L
ea

se
d 

w
ith

 ty
pi

ca
l d

is
ta

nc
e 

fr
om

 te
rm

in
us

 to
 te

rm
in

us
 is

 8
-1

5 
m

ile
s,

 b
ut

 m
os

t o
f 

th
e 

co
st

 is
 n

ot
 d

is
ta

nc
e 

se
ns

iti
ve

.
D

S3
 C

om
m

un
ic

at
io

n 
L

in
e

T
C

00
3

20
3

5
24

72
44

.7
36

 M
bp

s 
ca

pa
ci

ty
 (

T
3 

lin
e)

.  
L

ea
se

d 
w

ith
 ty

pi
ca

l d
is

ta
nc

e 
fr

om
 te

rm
in

us
 to

 te
rm

in
us

 is
 8

-1
5 

m
ile

s,
 b

ut
 m

os
t o

f 
th

e 
co

st
 is

 n
ot

 d
is

ta
nc

e 
se

ns
iti

ve
.

IS
P 

Se
rv

ic
e 

Fe
e

T
C

00
7

 
 

 
0.

12
0.

18
M

on
th

ly
 s

er
vi

ce
 f

ee
 (

$1
0 

to
 $

15
 p

er
 m

on
th

).
D

ir
ec

t B
ur

y 
A

rm
or

 E
nc

as
ed

 F
ib

er
 C

ab
le

 
 

60
 

0.
02

C
os

t i
s 

pe
r 

km
.

C
on

du
it 

D
es

ig
n 

an
d 

In
st

al
la

tio
n 

- 
C

or
ri

do
r

 
 

65
 

0.
02

C
os

t i
s 

pe
r 

km
.

T
w

is
te

d 
Pa

ir
 I

nt
al

la
tio

n
 

 
12

 
0.

02
C

os
t i

s 
pe

r 
km

.
Fi

be
r 

op
tic

 C
ab

le
 I

ns
ta

lla
tio

n 
 

 
20

 
0.

02
C

os
t i

s 
pe

r 
km

.
T

el
ep

ho
ne

 D
ro

p 
 

1
3

0.
2

0.
3

C
os

t i
s 

pe
r 

dr
op

.
C

el
lu

la
r 

C
om

m
un

ic
at

io
n

 
 

0.
5

0.
3

0.
4

C
os

t i
s 

fo
r 

on
e 

un
it.

90
0 

M
H

z 
Sp

re
ad

 S
pe

ct
ru

m
 R

ad
io

 
 

9
0.

15
0.

4
C

os
t i

s 
pe

r 
lin

k.
M

ic
ro

w
av

e 
C

om
m

un
ic

at
io

n
 

 
15

0.
3

0.
7

C
os

t i
s 

pe
r 

lin
k.

W
ir

el
es

s 
C

om
m

un
ic

at
io

ns
, L

ow
 U

sa
ge

T
C

00
4

 
 

 
0.

18
0.

2
12

5 
K

by
te

s/
m

on
th

 a
va

ila
bl

e 
us

ag
e.

W
ir

el
es

s 
C

om
m

un
ic

at
io

ns
, M

ed
iu

m
 U

sa
ge

T
C

00
5

 
 

 
0.

6
0.

7
1,

00
0 

K
by

te
s/

m
on

th
 a

va
ila

bl
e 

us
ag

e.
W

ir
el

es
s 

C
om

m
un

ic
at

io
ns

, H
ig

h 
U

sa
ge

T
C

00
6

20
0.

5
1

1.
2

1.
8

3,
00

0 
K

by
te

s/
m

on
th

 a
va

ila
bl

e 
us

ag
e.

R
oa

ds
id

e 
D

et
ec

tio
n 

(R
S-

D
)

In
du

ct
iv

e 
L

oo
p 

Su
rv

ei
lla

nc
e 

on
 C

or
ri

do
r 

5
3

8
0.

5
0.

8
D

ou
bl

e 
se

t (
4 

lo
op

s)
 w

ith
 c

on
tr

ol
le

r,
 p

ow
er

, e
tc

.
In

du
ct

iv
e 

L
oo

p 
Su

rv
ei

lla
nc

e 
at

 I
nt

er
se

ct
io

n 
5

9
16

1
1.

6
Fo

ur
 le

gs
, 2

 la
ne

s/
ap

pr
oa

ch
.

M
ac

hi
ne

 V
is

io
n 

Se
ns

or
 o

n 
C

or
ri

do
r 

 
21

.7
29

0.
2

0.
4

O
ne

 s
en

so
r 

bo
th

 d
ir

ec
tio

ns
 o

f 
tr

av
el

.
M

ac
hi

ne
 V

is
io

n 
Se

ns
or

 a
t I

nt
er

se
ct

io
n 

 
25

.7
34

0.
2

0.
4

Fo
ur

 s
en

so
rs

, 4
 le

g 
in

te
rs

ec
tio

n.
Pa

ss
iv

e 
A

cc
ou

st
ic

 S
en

so
r 

on
 C

or
ri

do
r

 
4.

4
10

0.
2

0.
4

T
w

o 
se

ns
or

s 
bo

th
 d

ir
ec

tio
ns

 o
f 

tr
av

el
.

Pa
ss

iv
e 

A
cc

ou
st

ic
 S

en
so

r 
at

 I
nt

er
se

ct
io

n 
 

 
15

0.
2

0.
4

Fo
ur

 s
en

so
rs

, 4
 le

g 
in

te
rs

ec
tio

n.
R

em
ot

e 
T

ra
ff

ic
 M

ic
ro

w
av

e 
Se

ns
or

 o
n 

C
or

ri
do

r 
 

 
6

0.
2

0.
4

O
ne

 s
en

so
r 

bo
th

 d
ir

ec
tio

ns
 o

f 
tr

av
el

.
R

em
ot

e 
T

ra
ff

ic
 M

ic
ro

w
av

e 
Se

ns
or

 a
t I

nt
er

se
ct

io
n 

 
 

18
0.

2
0.

4
Fo

ur
 s

en
so

rs
, 4

 le
g 

in
te

rs
ec

tio
n.

C
C

T
V

 V
id

eo
 C

am
er

a
R

S0
07

10
10

50
0.

2
1

C
ol

or
 v

id
eo

 c
am

er
as

. T
he

 lo
w

 e
nd

 o
f 

th
e 

ra
ng

e 
is

 s
pe

ci
fi

c 
to

 C
C

T
V

 f
or

 a
rt

er
ia

l r
oa

ds
.

C
C

T
V

 V
id

eo
 C

am
er

a 
T

ow
er

R
S0

08
20

18
50

 
0.

9
Pe

r 
ca

m
er

a 
lo

ca
tio

n.
Fl

as
h 

Fl
oo

d 
Se

ns
or

s
 

 
30

0.
3

0.
6

C
os

t i
s 

pe
r 

un
it.

B
lo

w
in

g 
D

us
t/V

is
ib

ili
ty

 S
en

so
rs

 
 

20
0.

3
0.

6
C

os
t i

s 
pe

r 
un

it.
R

oa
ds

id
e 

C
on

tr
ol

 (
R

S-
C

)
L

in
ke

d 
Si

gn
al

 S
ys

te
m

 L
A

N
R

S0
02

20
40

70
0.

4
0.

8
L

in
ke

d 
si

gn
al

 s
ys

te
m

 L
A

N
.

Si
gn

al
 C

on
tr

ol
le

r 
U

pg
ra

de
 f

or
 S

ig
na

l C
on

tr
ol

R
S0

03
20

2.
5

10
0.

2
0.

5
Pe

r 
in

te
rs

ec
tio

n.
Si

gn
al

 C
on

tr
ol

le
r

 
11

17
.5

0.
2

0.
9

In
cl

ud
es

 in
st

al
la

tio
n 

of
 tr

af
fi

c 
si

gn
al

 c
on

tr
ol

le
r 

pe
r 

in
te

rs
ec

tio
n.

T
ra

ff
ic

 S
ig

na
l

 
95

11
5

2.
4

3
In

cl
ud

es
 in

st
al

la
tio

n 
fo

r 
on

e 
si

gn
al

 (
fo

ur
 le

g 
in

te
rs

ec
tio

n)
. C

os
ts

 r
an

ge
 f

ro
m

 tr
af

fi
c 

si
gn

al
 w

ith
 in

du
ct

iv
e 

lo
op

 d
et

ec
tio

n 
to

 n
on

-i
nt

ru
si

ve
 d

et
ec

tio
n.

Si
gn

al
 P

re
em

pt
io

n 
R

ec
ei

ve
r 

R
S0

04
5

2
8

0.
05

0.
2

T
w

o 
pe

r 
in

te
rs

ec
tio

n.
Si

gn
al

 C
on

tr
ol

le
r 

U
pg

ra
de

 f
or

 S
ig

na
l P

re
em

pt
io

n
R

S0
05

10
2

5
 

 
A

dd
-o

n 
to

 b
as

e 
ca

pa
bi

lit
y 

(p
er

 in
te

rs
ec

tio
n)

.
R

am
p 

M
et

er
 

R
S0

06
5

30
50

1.
5

3.
5

Pe
r 

lo
ca

tio
n.

  I
nc

lu
de

s 
co

nt
ro

lle
r,

 p
ow

er
, e

tc
.

So
ft

w
ar

e 
fo

r 
L

an
e 

C
on

tr
ol

R
S0

11
20

25
50

2.
5

5
So

ft
w

ar
e 

an
d 

ha
rd

w
ar

e 
at

 s
ite

.  
So

ft
w

ar
e 

is
 o

ff
-t

he
-s

he
lf

 te
ch

no
lo

gy
 a

nd
 u

ni
t p

ri
ce

 d
oe

s 
no

t r
ef

le
ct

 p
ro

du
ct

 d
ev

el
op

m
en

t. 
 

L
an

e 
C

on
tr

ol
 G

at
es

R
S0

12
20

10
0

15
0

2
3

Pe
r 

lo
ca

tio
n.

Fi
xe

d 
L

an
e 

Si
gn

al
R

S0
09

20
6

8
0.

6
0.

8
C

os
t p

er
 s

ig
na

l.
R

oa
ds

id
e 

In
fo

rm
at

io
n 

(R
S-

I)
R

oa
ds

id
e 

M
es

sa
ge

 S
ig

n
R

S0
10

20
50

75
2.

5
3.

75
Fi

xe
d 

m
es

sa
ge

 b
oa

rd
 f

or
 H

O
V

 a
nd

 H
O

T
 la

ne
s.

W
ir

el
in

e 
to

 R
oa

ds
id

e 
M

es
sa

ge
 S

ig
n

R
S0

13
20

6
9

 
 

W
ir

el
in

e 
to

 C
M

S 
(0

.5
 m

ile
 u

ps
ta

tio
n)

.
V

ar
ia

bl
e 

M
es

sa
ge

 S
ig

n 
- 

Fu
ll 

M
at

ri
c 

an
d 

C
on

tr
ol

le
r

R
S0

15
20

48
12

0
2.

4
6

In
cl

ud
es

 c
os

t f
or

 s
m

al
l a

nd
 la

rg
e 

V
M

S.
V

ar
ia

bl
e 

M
es

sa
ge

 S
ig

n 
T

ow
er

R
S0

16
20

10
0

15
0

 
5

T
ow

er
 s

tr
uc

tu
re

s 
fo

r 
V

M
S.

V
ar

ia
bl

e 
M

es
sa

ge
 S

ig
n 

- 
Po

rt
ab

le
14

21
.5

25
.5

1.
2

2
T

ra
ile

r 
m

ou
nt

ed
 V

M
S 

(3
-l

in
e,

 8
" 

ch
ar

ac
te

r 
di

sp
la

y)
; i

nc
lu

de
s 

tr
ai

le
r,

 s
ol

ar
 o

r 
di

es
el

 p
ow

er
ed

H
ig

hw
ay

 A
dv

is
or

y 
R

ad
io

R
S0

17
20

16
32

0.
6

1
H

A
R

R
oa

ds
id

e 
W

ea
th

er
 I

nf
or

m
at

io
n 

Sy
st

em
 (

R
W

IS
)

 
 

75
1.

4
2.

4
C

os
t o

f 
R

oa
ds

id
e 

W
ea

th
er

 I
nf

or
m

at
io

n 
Sy

st
em

 (
R

W
IS

) 
do

es
 n

ot
 in

cl
ud

e 
up

gr
ad

e 
to

 d
et

ec
t b

lo
w

in
g 

du
st

 o
r 

fl
as

h 
fl

oo
d.

 
R

oa
ds

id
e 

Pr
ob

e 
B

ea
co

n 
R

S0
20

5
5

8
0.

5
0.

8
R

ad
io

 b
ea

co
ns

 (
pe

r 
lo

ca
tio

n)
.

R
oa

ds
id

e 
R

ai
l C

ro
ss

in
g 

(R
-R

C
)

R
ai

l C
ro

ss
in

g 
4-

Q
ua

d 
G

at
e,

 S
ig

na
ls

R
S0

21
20

11
5

13
0

4.
25

4.
85

G
at

es
 a

nd
 s

ig
na

ls
.

R
ai

l C
ro

ss
in

g 
T

ra
in

 D
et

ec
to

r
R

S0
22

20
16

21
.5

0.
77

1.
03

T
ra

in
 d

et
ec

to
r 

ci
rc

ui
tr

y 
an

d 
co

m
m

un
ic

at
io

n 
lin

e 
fr

om
 in

te
lli

ge
nt

 in
te

rf
ac

e 
co

nt
ro

lle
r 

(I
IC

) 
to

 w
ay

si
de

 in
te

rf
ac

e 
eq

ui
pm

en
t (

W
IE

).
  A

ss
um

e 
tw

o 
tr

ac
k 

cr
os

si
ng

 w
ith

 tw
o 

0.
5 

m
ile

 
co

m
m

un
ic

at
io

n 
lin

es
. 

R
ai

l C
ro

ss
in

g 
C

on
tr

ol
le

r
R

S0
23

10
8

10
0.

4
0.

5
In

te
lli

ge
nt

 in
te

rf
ac

e 
co

nt
ro

lle
r 

(I
IC

).
R

ai
l C

ro
ss

in
g 

Pe
de

st
ri

an
 W

ar
ni

ng
 S

ig
na

l, 
G

at
es

R
S0

24
20

10
15

0.
2

0.
3

Pe
de

st
ri

an
 w

ar
ni

ng
 s

ig
na

l a
nd

 g
at

es
.

R
ai

l C
ro

ss
in

g 
T

ra
pp

ed
 V

eh
ic

le
 D

et
ec

to
r

R
S0

25
10

25
30

1.
25

1.
5

E
nt

ra
pp

ed
 v

eh
ic

le
 d

et
ec

tio
n 

ca
m

er
a,

 w
ith

 p
ol

es
 a

nd
 c

on
tr

ol
le

r.
T

ol
l P

la
za

 (
T

P
)

E
le

ct
ro

ni
c 

T
ol

l R
ea

de
r

T
P0

01
10

2
5

0.
2

0.
5

R
ea

de
rs

 (
pe

r 
la

ne
).

H
ig

h-
Sp

ee
d 

C
am

er
a

T
P0

02
10

5
10

0.
5

1
C

os
t i

nc
lu

de
s 

1 
ca

m
er

a/
2 

la
ne

s.
E

le
ct

ro
ni

c 
T

ol
l C

ol
le

ct
io

n 
So

ft
w

ar
e

T
P0

03
10

5
10

 
 

In
cl

ud
es

 C
O

T
S 

so
ft

w
ar

e 
an

d 
da

ta
ba

se
.

E
le

ct
ro

ni
c 

T
ol

l C
ol

le
ct

io
n 

St
ru

ct
ur

e
T

P0
04

20
10

15
 

 
M

ai
nl

in
e 

st
ru

ct
ur

e.
Pa

rk
in

g 
M

an
ag

em
en

t (
PM

)
E

nt
ra

nc
e/

E
xi

t R
am

p 
M

et
er

s
10

2
5

0.
2

0.
5

R
am

p 
m

et
er

s 
ar

e 
us

ed
 to

 d
et

ec
t a

nd
 c

ou
nt

 v
eh

ic
le

s 
en

te
ri

ng
/e

xi
st

in
g 

th
e 

pa
rk

in
g 

fa
ci

lit
y.

  O
&

M
 c

os
ts

 b
as

ed
 o

n 
an

nu
al

 s
er

vi
ce

 c
on

tr
ac

t.
T

ag
 R

ea
de

rs
10

2
5

0.
2

0.
5

R
ea

de
rs

 s
up

po
rt

 e
le

ct
ro

ni
c 

pa
ym

en
t s

ch
em

e.
  O

&
M

 c
os

ts
 b

as
ed

 o
n 

an
nu

al
 s

er
vi

ce
 c

on
tr

ac
t.

D
at

ab
as

e 
an

d 
So

ft
w

ar
e 

fo
r 

B
ill

in
g 

&
 P

ri
ci

ng
10

10
15

1
2

D
at

ab
as

e 
sy

st
em

 c
on

ta
in

s 
pa

rk
in

g 
pr

ic
in

g 
st

ru
ct

ur
e 

an
d 

av
ai

la
bi

lit
y.

  O
&

M
 c

os
ts

 b
as

ed
 o

n 
an

nu
al

 s
er

vi
ce

 c
on

tr
ac

t.
Pa

rk
in

g 
M

on
ito

ri
ng

 S
ys

te
m

10
14

46
 

 
In

cl
ud

es
 in

st
al

la
tio

n,
 d

et
ec

to
rs

, a
nd

 c
on

tr
ol

le
rs

.
H

ar
dw

ar
e

5
2

11
.5

0.
2

1.
15

H
ar

dw
ar

e 
is

 th
e 

ce
nt

ra
l c

om
pu

te
r 

sy
st

em
.  

O
&

M
 c

os
ts

 b
as

ed
 o

n 
an

nu
al

 s
er

vi
ce

 c
on

tr
ac

t.
R

em
ot

e 
L

oc
at

io
n 

(R
M

)
C

C
T

V
 C

am
er

a
R

M
00

1
10

4
5

0.
08

0.
1

In
te

ri
or

 f
ix

ed
 m

ou
nt

 c
am

er
a 

fo
r 

se
cu

ri
ty

.
In

te
gr

at
io

n 
of

 C
am

er
a 

w
ith

 E
xi

st
in

g 
Sy

st
em

s 
R

M
00

2
10

2
2.

5
 

 
Pe

r 
lo

ca
tio

n.
In

fo
rm

at
io

na
l K

io
sk

R
M

00
3

7
9.

55
50

0.
95

5
5

In
cl

ud
es

 h
ar

dw
ar

e,
 e

nc
lo

su
re

, i
ns

ta
lla

tio
n,

 m
od

em
 s

er
ve

r,
 a

nd
 m

ap
 s

of
tw

ar
e 

fo
r 

in
do

or
 a

nd
 o

ut
do

or
.

In
te

gr
at

io
n 

of
 K

io
sk

 w
ith

 E
xi

st
in

g 
Sy

st
em

s
R

M
00

4
7

2.
2

27
.4

 
 

So
ft

w
ar

e 
co

st
s 

ar
e 

fo
r 

C
O

T
S 

(l
ow

) 
an

d 
de

ve
lo

pe
d/

ou
td

oo
r 

(h
ig

h)
.

K
io

sk
 U

pg
ra

de
 f

or
 I

nt
er

ac
tiv

e 
U

sa
ge

R
M

00
5

5
5

8
0.

5
0.

8
In

te
ra

ct
iv

e 
in

fo
rm

at
io

n 
di

sp
la

y 
in

te
rf

ac
e 

(u
pg

ra
de

 f
ro

m
 e

xi
st

in
g 

in
te

rf
ac

e)
.

K
io

sk
 S

of
tw

ar
e 

U
pg

ra
de

 f
or

 I
nt

er
ac

tiv
e 

U
sa

ge
R

M
00

6
5

10
12

 
 

So
ft

w
ar

e 
is

 C
O

T
S.

T
ra

ns
it 

St
at

us
 I

nf
or

m
at

io
n 

Si
gn

10
 

5.
5

 
 

A
 L

E
D

 d
is

pl
ay

 in
st

al
le

d 
at

 tr
an

si
t t

er
m

in
al

 th
at

 p
ro

vi
de

s 
st

at
us

 in
fo

rm
at

io
n 

on
 tr

an
si

t a
rr

iv
al

.
Sm

ar
t C

ar
d 

V
en

di
ng

 M
ac

hi
ne

R
M

00
7

5
37

40
1.

85
2

T
ic

ke
t v

en
di

ng
 m

ac
hi

ne
 f

or
 s

m
ar

t c
ar

d.
 

So
ft

w
ar

e,
 I

nt
eg

ra
tio

n 
fo

r 
Sm

ar
t C

ar
d 

V
en

di
ng

R
M

00
8

20
3

5
 

 
So

ft
w

ar
e 

is
 C

O
T

S.
E

m
er

ge
nc

y 
R

es
po

ns
e 

C
en

te
r 

(E
R

)
B

as
ic

 F
ac

ili
tie

s,
 C

om
m

 f
or

 L
ar

ge
 A

re
a

E
M

00
6

 
40

00
40

00
40

0
60

0
Fo

r 
po

pu
la

tio
n 

>
75

0,
00

0.
B

as
ic

 F
ac

ili
tie

s,
 C

om
m

 f
or

 M
ed

iu
m

 A
re

a
E

M
00

7
 

32
00

32
00

40
0

48
0

Fo
r 

po
pu

la
tio

n 
<

75
0,

00
0 

an
d 

>
25

0,
00

0.
B

as
ic

 F
ac

ili
tie

s,
 C

om
m

 f
or

 S
m

al
l A

re
a 

E
M

00
8

 
28

00
28

00
40

0
42

0
Fo

r 
po

pu
la

tio
n 

<
25

0,
00

0.

B
- 

1



IT
S 

U
N

IT
 C

O
ST

 D
A

T
A

B
A

SE
 (a

s 
of

 S
ep

te
m

be
r 

30
, 2

00
0)

ID
A

S
L

if
et

im
e*

C
ap

it
al

 C
os

t  
($

K
)

O
&

M
 C

os
t  

($
K

/y
r)

N
ot

es
Su

bs
ys

te
m

/U
ni

t C
os

t E
le

m
en

t
 N

o.
^

(y
ea

rs
)

L
ow

H
ig

h
L

ow
H

ig
h

E
m

er
ge

nc
y 

R
es

po
ns

e 
H

ar
dw

ar
e

E
M

00
1

10
15

30
0.

3
0.

6
In

cl
ud

es
 3

 w
or

ks
ta

tio
ns

.
E

m
er

ge
nc

y 
R

es
po

ns
e 

So
ft

w
ar

e
E

M
00

2
10

70
15

0
0.

5
3.

5
In

cl
ud

es
 e

m
er

ge
nc

y 
re

sp
on

se
 p

la
ns

 d
at

ab
as

e,
 v

eh
ic

le
 tr

ac
ki

ng
 s

of
tw

ar
e,

 a
nd

 r
ea

l t
ra

ff
ic

 c
oo

rd
in

at
io

n.
E

m
er

ge
nc

y 
R

es
po

ns
e 

L
ab

or
E

M
00

3
 

 
 

50
16

5
T

w
o 

pe
op

le
.  

Sa
la

ry
 c

os
ts

 a
re

 f
ul

ly
 lo

ad
ed

 in
cl

ud
in

g 
sa

la
ry

, o
ve

rt
im

e,
 o

ve
rh

ea
d,

 b
en

ef
its

, e
tc

.
E

m
er

ge
nc

y 
M

an
ag

em
en

t C
om

m
un

ic
at

io
ns

 S
of

tw
ar

e
E

M
00

4
20

5
10

2.
5

5
Sh

ar
ed

 d
at

ab
as

e 
be

tw
ee

n 
4 

si
te

s.
 C

os
t i

s 
pe

r 
si

te
; s

of
tw

ar
e 

is
 C

O
T

S.
H

ar
dw

ar
e,

 S
of

tw
ar

e 
U

pg
ra

de
 f

or
 E

-9
11

 a
nd

 M
ay

da
y

E
M

00
5

10
10

5
18

0
1.

7
2.

5
D

at
a 

co
m

m
un

ic
at

io
ns

 tr
an

sl
at

io
n 

so
ft

w
ar

e,
 E

91
1 

in
te

rf
ac

e 
so

ft
w

ar
e,

 p
ro

ce
ss

or
, a

nd
 3

 w
or

ks
ta

tio
ns

.
80

0 
M

H
z.

 2
-w

ay
 R

ad
io

5
 

1.
7

 
0.

09
C

os
t i

s 
pe

r 
ra

di
o.

E
m

er
ge

nc
y 

V
eh

ic
le

 O
n-

B
oa

rd
 (

E
V

)
C

om
m

un
ic

at
io

ns
 I

nt
er

fa
ce

E
V

00
1

10
0.

3
2

 
0.

02
E

m
er

ge
nc

y 
ve

hi
cl

e 
co

m
m

un
ic

at
io

ns
.  

C
os

t i
s 

pe
r 

ve
hi

cl
e.

In
fo

rm
at

io
n 

Se
rv

ic
e 

Pr
ov

id
er

 (
IS

P)
B

as
ic

 F
ac

ili
tie

s,
 C

om
m

 f
or

 L
ar

ge
 A

re
a

IS
01

9
 

40
00

40
00

40
0

60
0

Fo
r 

po
pu

la
tio

n 
>

75
0,

00
0.

   
(s

ta
nd

-a
lo

ne
)

B
as

ic
 F

ac
ili

tie
s,

 C
om

m
 f

or
 M

ed
iu

m
 A

re
a

IS
02

0
 

32
00

32
00

40
0

48
0

Fo
r 

po
pu

la
tio

n 
<

75
0,

00
0 

an
d 

>
25

0,
00

0.
  (

st
an

d-
al

on
e)

B
as

ic
 F

ac
ili

tie
s,

 C
om

m
 f

or
 S

m
al

l A
re

a
IS

02
1

 
28

00
28

00
40

0
42

0
Fo

r 
po

pu
la

tio
n 

<
25

0,
00

0.
  (

st
an

d-
al

on
e)

In
fo

rm
at

io
n 

Se
rv

ic
e 

Pr
ov

id
er

 H
ar

dw
ar

e
IS

00
1

5
40

.5
49

.5
0.

81
0.

99
In

cl
ud

es
 2

 s
er

ve
rs

 a
nd

 5
 w

or
ks

ta
tio

ns
.

Sy
st

em
s 

In
te

gr
at

io
n

IS
01

7
20

90
11

0
 

 
In

te
gr

at
io

n 
w

ith
 o

th
er

 s
ys

te
m

s.
In

fo
rm

at
io

n 
Se

rv
ic

e 
Pr

ov
id

er
 S

of
tw

ar
e

IS
00

2
20

27
5

55
0

13
.7

5
27

.5
In

cl
ud

es
 d

at
ab

as
e 

so
ft

w
ar

e 
(C

O
T

S)
 a

nd
 tr

af
fi

c 
an

al
ys

is
 s

of
tw

ar
e.

M
ap

 D
at

ab
as

e 
So

ft
w

ar
e

IS
00

3
2

15
30

 
 

So
ft

w
ar

e 
is

 C
O

T
S.

In
fo

rm
at

io
n 

Se
rv

ic
e 

Pr
ov

id
er

 L
ab

or
IS

00
4

 
 

 
17

5
25

0
2 

St
af

f 
@

 5
0K

 to
 7

5K
 a

nd
 1

 s
ta

ff
 @

 7
5K

 to
 1

00
K

.  
Sa

la
ry

 c
os

t a
re

 f
ul

ly
 lo

ad
ed

 p
ri

ce
s 

an
d 

in
cl

ud
e 

ba
se

 s
al

ar
y,

 o
ve

rt
im

e,
 o

ve
rh

ea
d,

 b
en

ef
its

, e
tc

.  
FM

 S
ub

ca
rr

ie
r 

L
ea

se
 

IS
00

5
 

 
 

12
0

24
0

C
os

t i
s 

pe
r 

ye
ar

.
H

ar
dw

ar
e 

U
pg

ra
de

 f
or

 I
nt

er
ac

tiv
e 

In
fo

rm
at

io
n

IS
00

6
5

18
.9

23
.1

0.
37

8
0.

46
2

In
cl

ud
es

 1
 s

er
ve

r 
an

d 
2 

w
or

ks
ta

tio
ns

.
So

ft
w

ar
e 

U
pg

ra
de

 f
or

 I
nt

er
ac

tiv
e 

In
fo

rm
at

io
n

IS
00

7
20

25
0

50
0

12
.5

25
T

ri
p 

pl
an

ni
ng

 s
of

tw
ar

e 
(i

nc
lu

de
s 

so
m

e 
de

ve
lo

pm
en

t c
os

ts
).

A
dd

ed
 L

ab
or

 f
or

 I
nt

er
ac

tiv
e 

In
fo

rm
at

io
n

IS
00

8
 

 
 

10
0

15
0

1 
St

af
f 

@
 5

0K
 to

 7
5K

.  
Sa

la
ry

 c
os

t a
re

 f
ul

ly
 lo

ad
ed

 p
ri

ce
s 

in
cl

ud
in

g 
ba

se
 s

al
ar

y,
 o

ve
rt

im
e,

 o
ve

rh
ea

d,
 b

en
ef

its
, e

tc
.

So
ft

w
ar

e 
U

pg
ra

de
 f

or
 R

ou
te

 G
ui

da
nc

e
IS

00
9

20
25

0
50

0
12

.5
25

R
ou

te
 s

el
ec

tio
n 

so
ft

w
ar

e.
 S

of
tw

ar
e 

is
 C

O
T

S.
M

ap
 D

at
ab

as
e 

U
pg

ra
de

 f
or

 R
ou

te
 G

ui
da

nc
e

IS
01

0
2

10
0

20
0

 
 

M
ap

 d
at

ab
as

e 
so

ft
w

ar
e 

up
gr

ad
e.

H
ar

dw
ar

e 
U

pg
ra

de
 f

or
 E

m
er

ge
nc

y 
R

ou
te

 P
la

nn
in

g
IS

01
1

5
13

.5
16

.5
0.

27
0.

33
In

cl
ud

es
 1

 s
er

ve
r.

So
ft

w
ar

e 
U

pg
ra

de
 f

or
 E

m
er

ge
nc

y 
R

ou
te

 P
la

nn
in

g
IS

01
2

20
50

10
0

2.
5

5
R

ou
te

 g
ui

da
nc

e 
so

ft
w

ar
e.

  S
of

tw
ar

e 
is

 C
O

T
S.

H
ar

dw
ar

e 
U

pg
ra

de
 f

or
 D

yn
am

ic
 R

id
es

ha
ri

ng
IS

01
3

5
5.

4
6.

6
0.

10
8

0.
13

2
In

cl
ud

es
 2

 w
or

ks
ta

tio
ns

.
So

ft
w

ar
e 

U
pg

ra
de

 f
or

 D
yn

am
ic

 R
id

es
ha

ri
ng

IS
01

4
20

10
0

20
0

5
10

So
ft

w
ar

e 
in

cl
ud

es
 s

om
e 

de
ve

lo
pm

en
t c

os
t.

A
dd

ed
 L

ab
or

 f
or

 D
yn

am
ic

 R
id

es
ha

ri
ng

IS
01

5
 

 
 

10
0

15
0

1 
St

af
f 

@
 5

0K
 to

 7
5K

 f
or

 2
 s

hi
ft

s.
  S

al
ar

y 
co

st
 a

re
 f

ul
ly

 lo
ad

ed
 p

ri
ce

s 
in

cl
ud

in
g 

ba
se

 s
al

ar
y,

 o
ve

rt
im

e,
 o

ve
rh

ea
d,

 b
en

ef
its

, e
tc

.
L

ia
bi

lit
y 

In
su

ra
nc

e 
fo

r 
D

yn
am

ic
 R

id
es

ha
ri

ng
IS

01
6

 
 

 
50

10
0

50
K

 to
 1

00
K

 p
er

 y
ea

r.
So

ft
w

ar
e 

U
pg

ra
de

 f
or

 P
ro

be
 I

nf
or

m
at

io
n 

C
ol

le
ct

io
n

IS
01

8
20

25
0

50
0

12
.5

25
So

ft
w

ar
e 

in
cl

ud
es

 C
O

T
S 

an
d 

so
m

e 
de

ve
lo

pm
en

t c
os

t.
C

ab
le

 T
V

 T
ra

ff
ic

 C
ha

nn
el

 H
ar

dw
ar

e
5

 
19

 
 

In
cl

ud
es

 h
yp

er
co

nv
er

te
r,

 P
en

tiu
m

 P
C

, T
V

, c
on

ve
rt

er
 c

ar
d,

 v
id

eo
 m

ux
, a

nd
 d

em
ux

.
C

ab
le

 C
ha

nn
el

 A
ir

tim
e

 
 

 
 

78
C

os
t i

s 
pe

r 
ye

ar
.

T
ra

ns
po

rt
at

io
n 

M
an

ag
em

en
t C

en
te

r 
(T

M
)

B
as

ic
 F

ac
ili

tie
s,

 C
om

m
 f

or
 L

ar
ge

 A
re

a
T

M
04

0
 

40
00

40
00

40
0

60
0

Fo
r 

po
pu

la
tio

n 
>

75
0,

00
0.

 
B

as
ic

 F
ac

ili
tie

s,
 C

om
m

 f
or

 M
ed

iu
m

 A
re

a
T

M
04

1
 

32
00

32
00

40
0

48
0

Fo
r 

po
pu

la
tio

n 
<

75
0,

00
0 

an
d 

>
25

0,
00

0.
B

as
ic

 F
ac

ili
tie

s,
 C

om
m

 f
or

 S
m

al
l A

re
a

T
M

04
2

 
28

00
28

00
40

0
42

0
Fo

r 
po

pu
la

tio
n 

<
25

0,
00

0.
H

ar
dw

ar
e 

fo
r 

Si
gn

al
 C

on
tr

ol
T

M
00

1
5

15
30

 
 

In
cl

ud
es

 3
 w

or
ks

ta
tio

ns
.

So
ft

w
ar

e,
 I

nt
eg

ra
tio

n 
fo

r 
Si

gn
al

 C
on

tr
ol

T
M

00
6

5
18

0
22

0
 

 
So

ft
w

ar
e 

an
d 

in
te

gr
at

io
n,

 in
st

al
la

tio
n 

an
d 

1 
ye

ar
 m

ai
nt

en
an

ce
.  

So
ft

w
ar

e 
is

 C
O

T
S.

L
ab

or
 f

or
 S

ig
na

l C
on

tr
ol

T
M

00
2

 
 

 
48

6
59

4
C

os
ts

 in
cl

ud
e 

la
bo

r 
fo

r 
op

er
at

io
ns

 (
2 

@
 5

0%
 o

f 
th

e 
tim

e,
 a

t 1
00

K
),

 tr
an

sp
or

ta
tio

n 
en

gi
ne

er
 (

1 
at

 5
0%

 o
f 

th
e 

tim
e,

 a
t 1

00
K

),
 u

pd
at

e 
tim

in
g 

pl
an

s 
(2

K
 p

er
 s

ys
te

m
 p

er
 m

on
th

 f
or

 
ev

er
y 

10
 s

ys
te

m
s)

, a
nd

 s
ig

na
l m

ai
nt

en
an

ce
 te

ch
ni

ci
an

 (
2 

@
 7

5K
).

  S
al

ar
y 

co
st

 a
re

 f
ul

ly
 lo

ad
ed

 p
ri

ce
s 

in
cl

ud
in

g 
ba

se
 s

al
ar

y,
 o

ve
rt

im
e,

 o
ve

rh
ea

d,
 b

en
ef

its
, e

tc
.

H
ar

dw
ar

e,
 S

of
tw

ar
e 

fo
r 

T
ra

ff
ic

 S
ur

ve
ill

an
ce

T
M

00
3

20
13

5
16

5
6.

75
8.

25
Pr

oc
es

so
r 

an
d 

so
ft

w
ar

e.
In

te
gr

at
io

n 
fo

r 
T

ra
ff

ic
 S

ur
ve

ill
an

ce
T

M
03

2
20

22
5

27
5

11
.2

5
13

.7
5

In
te

gr
at

io
n 

w
ith

 o
th

er
 s

ys
te

m
s.

H
ar

dw
ar

e 
fo

r 
Fr

ee
w

ay
 C

on
tr

ol
T

M
00

4
5

15
30

 
 

In
cl

ud
es

 3
 w

or
ks

ta
tio

ns
.

So
ft

w
ar

e,
 I

nt
eg

ra
tio

n 
fo

r 
Fr

ee
w

ay
 C

on
tr

ol
T

M
00

7
5

18
0

22
0

 
 

So
ft

w
ar

e 
an

d 
in

te
gr

at
io

n,
 in

st
al

la
tio

n 
an

d 
1 

ye
ar

 m
ai

nt
en

an
ce

.  
So

ft
w

ar
e 

is
 o

ff
-t

he
-s

he
lf

 te
ch

no
lo

gy
 a

nd
 u

ni
t p

ri
ce

 d
oe

s 
no

t r
ef

le
ct

 p
ro

du
ct

 d
ev

el
op

m
en

t. 
L

ab
or

 f
or

 F
re

ew
ay

 C
on

tr
ol

T
M

00
5

 
 

 
22

5
27

5
L

ab
or

 f
or

 o
pe

ra
tio

ns
 (

2 
@

 5
0%

 o
f 

10
0K

) 
an

d 
m

ai
nt

en
an

ce
 te

ch
ni

ci
an

s 
(2

 @
 7

5K
).

  S
al

ar
y 

co
st

 a
re

 f
ul

ly
 lo

ad
ed

 p
ri

ce
s 

in
cl

ud
in

g 
ba

se
 s

al
ar

y,
 o

ve
rt

im
e,

 o
ve

rh
ea

d,
 b

en
ef

its
, e

tc
.

H
ar

dw
ar

e 
fo

r 
L

an
e 

C
on

tr
ol

T
M

00
8

5
5.

4
6.

6
0.

27
0.

33
In

cl
ud

es
 1

 w
or

ks
ta

tio
n 

an
d 

19
" 

m
on

ito
r.

So
ft

w
ar

e,
 I

nt
eg

ra
tio

n 
fo

r 
L

an
e 

C
on

tr
ol

T
M

00
9

10
22

5
27

5
11

.2
5

13
.7

5
So

ft
w

ar
e 

de
ve

lo
pm

en
t a

nd
 in

te
gr

at
io

n 
an

d 
so

ft
w

ar
e 

up
gr

ad
e 

fo
r 

co
nt

ro
lle

rs
.  

So
ft

w
ar

e 
de

ve
lo

pm
en

t i
s 

fi
ne

 tu
ne

 a
dj

us
tm

en
ts

 f
or

 lo
ca

l i
ns

ta
lla

tio
ns

.  
O

th
er

w
is

e,
 s

of
tw

ar
e 

is
 

C
O

T
S.

L
ab

or
 f

or
 L

an
e 

C
on

tr
ol

T
M

01
0

 
 

 
90

11
0

L
ab

or
 f

or
 2

 o
pe

ra
to

rs
 @

 5
0%

 o
f 

10
0K

.
So

ft
w

ar
e,

 I
nt

eg
ra

tio
n 

fo
r 

R
eg

io
na

l C
on

tr
ol

T
M

01
1

10
30

0
44

0
 

 
So

ft
w

ar
e 

an
d 

in
te

gr
at

io
n,

 in
st

al
la

tio
n 

an
d 

1 
ye

ar
 m

ai
nt

en
an

ce
.  

In
te

gr
at

io
n 

w
ith

 o
th

er
 T

M
C

's.
  S

of
tw

ar
e 

is
 C

O
T

S.
L

ab
or

 f
or

 R
eg

io
na

l C
on

tr
ol

T
M

01
2

 
 

 
18

0
22

0
L

ab
or

 f
or

 o
pe

ra
to

rs
 (

2 
@

 5
0%

 o
f 

10
0K

),
 tr

an
sp

or
ta

tio
n 

en
gi

ne
er

 (
1 

@
 5

0%
 o

f 
10

0K
),

 a
nd

 m
ai

nt
en

an
ce

 c
on

tr
ac

t. 
 S

al
ar

y 
co

st
s 

ar
e 

fu
lly

 lo
ad

ed
 p

ri
ce

s 
in

cl
ud

in
g 

ba
se

 s
al

ar
y,

 
ov

er
tim

e,
 o

ve
rh

ea
d,

 b
en

ef
its

, e
tc

.
V

id
eo

 M
on

ito
rs

, W
al

l f
or

 I
nc

id
en

t D
et

ec
tio

n
T

M
01

3
5

40
.5

49
.5

2.
02

5
2.

47
5

In
cl

ud
es

 5
 1

9"
 v

id
eo

 m
on

ito
rs

 a
nd

 v
id

eo
 w

al
l m

on
ito

rs
 (

3x
3=

9 
m

on
ito

rs
 w

/s
w

itc
h)

.
H

ar
dw

ar
e 

fo
r 

In
ci

de
nt

 D
et

ec
tio

n
T

M
01

4
5

81
.7

11
9.

3
4.

08
5

5.
96

5
In

cl
ud

es
 4

 s
er

ve
rs

, 5
 w

or
ks

ta
tio

ns
, a

nd
 2

 la
se

r 
pr

in
te

rs
.

In
te

gr
at

io
n 

fo
r 

In
ci

de
nt

 D
et

ec
tio

n
T

M
02

5
20

90
11

0
4.

5
5.

5
In

te
gr

at
io

n 
w

ith
 o

th
er

 s
ys

te
m

s.
So

ft
w

ar
e 

fo
r 

In
ci

de
nt

 D
et

ec
tio

n
T

M
01

5
5

90
11

0
4.

5
5.

5
So

ft
w

ar
e 

is
 C

O
T

S 
an

d 
in

cl
ud

es
 d

ev
el

op
m

en
t c

os
t

L
ab

or
 f

or
 I

nc
id

en
t D

et
ec

tio
n

T
M

01
6

 
 

 
63

0
77

0
L

ab
or

 f
or

 o
pe

ra
to

rs
 (

4 
@

 1
00

K
 a

nd
 1

 m
an

ag
er

 @
 1

50
K

) 
an

d 
2 

m
ai

nt
en

ac
e 

te
ch

s 
@

 7
5K

.
V

id
eo

 M
on

ito
r 

fo
r 

In
ci

de
nt

 R
es

po
ns

e
T

M
01

7
5

2.
7

3.
3

0.
13

5
0.

16
5

In
cl

ud
es

 1
 1

9"
 m

on
ito

r.
H

ar
dw

ar
e 

fo
r 

In
ci

de
nt

 R
es

po
ns

e
T

M
01

8
5

2.
7

3.
3

0.
13

5
0.

16
5

In
cl

ud
es

 1
 w

or
ks

ta
tio

n.
In

te
gr

at
io

n 
fo

r 
In

ci
de

nt
 R

es
po

ns
e

T
M

02
6

20
18

0
22

0
 

 
In

te
gr

at
io

n 
w

ith
 o

th
er

 s
ys

te
m

s.
So

ft
w

ar
e 

fo
r 

In
ci

de
nt

 R
es

po
ns

e
T

M
01

9
2

13
.5

16
.5

0.
67

5
0.

82
5

So
ft

w
ar

e 
is

 C
O

T
S.

L
ab

or
 f

or
 I

nc
id

en
t R

es
po

ns
e

T
M

02
0

 
 

 
90

11
0

L
ab

or
 f

or
 in

ci
de

nt
 m

an
ag

em
en

t c
oo

rd
in

at
or

 (
1 

@
 1

00
K

).
A

ut
om

at
ed

 I
nc

id
en

t I
nv

es
tig

at
io

n 
Sy

st
em

5
 

15
 

 
In

cl
ud

es
 w

or
ks

ta
tio

n,
 tr

ip
od

, m
on

op
ol

e 
an

te
nn

a,
 A

ut
o 

In
te

gr
at

io
n,

 a
nd

 A
ut

oC
A

D
 s

of
tw

ar
e.

H
ar

dw
ar

e 
fo

r 
T

ra
ff

ic
 I

nf
or

m
at

io
n 

D
is

se
m

in
at

io
n

T
M

02
1

5
5

10
0.

25
0.

5
In

cl
ud

es
 1

 w
or

ks
ta

tio
n.

So
ft

w
ar

e 
fo

r 
T

ra
ff

ic
 I

nf
or

m
at

io
n 

D
is

se
m

in
at

io
n

T
M

02
2

5
18

22
0.

9
1.

1
So

ft
w

ar
e 

is
 C

O
T

S.
In

te
gr

at
io

n 
fo

r 
T

ra
ff

ic
 I

nf
or

m
at

io
n 

D
is

se
m

in
at

io
n

T
M

02
3

20
90

11
0

4.
5

5.
5

In
te

gr
at

io
n 

w
ith

 o
th

er
 s

ys
te

m
s.

L
ab

or
 f

or
 T

ra
ff

ic
 I

nf
or

m
at

io
n 

D
is

se
m

in
at

io
n

T
M

02
4

 
 

 
90

11
0

L
ab

or
 f

or
 1

 o
pe

ra
to

r 
@

 1
00

K
.  

Sa
la

ry
 c

os
ts

 a
re

 f
ul

ly
 lo

ad
ed

 a
nd

 in
cl

ud
e 

ba
se

 s
al

ar
y,

 o
ve

rt
im

e,
 o

ve
rh

ea
d,

 b
en

ef
its

, e
tc

.
So

ft
w

ar
e 

fo
r 

D
yn

am
ic

 E
le

ct
ro

ni
c 

T
ol

ls
T

M
02

7
5

22
.5

27
.5

1.
12

5
1.

37
5

In
cl

ud
es

 s
of

tw
ar

e 
in

st
al

la
tio

n 
an

d 
1 

ye
ar

 m
ai

nt
en

an
ce

.  
So

ft
w

ar
e 

is
 C

O
T

S.
In

te
gr

at
io

n 
fo

r 
D

yn
am

ic
 E

le
ct

ro
ni

c 
T

ol
ls

T
M

02
8

20
90

11
0

4.
5

5.
5

In
te

gr
at

io
n 

w
ith

 o
th

er
 s

ys
te

m
s.

H
ar

dw
ar

e 
fo

r 
Pr

ob
e 

In
fo

rm
at

io
n 

C
ol

le
ct

io
n

T
M

03
3

3
5

10
0.

5
1

In
cl

ud
es

 1
 w

or
ks

ta
tio

n.
So

ft
w

ar
e 

fo
r 

Pr
ob

e 
In

fo
rm

at
io

n 
C

ol
le

ct
io

n
T

M
03

4
5

18
22

1.
8

2.
2

In
cl

ud
es

 s
of

tw
ar

e 
in

st
al

la
tio

n 
an

d 
1 

ye
ar

 m
ai

nt
en

an
ce

.  
So

ft
w

ar
e 

is
 C

O
T

S.
In

te
gr

at
io

n 
fo

r 
Pr

ob
e 

In
fo

rm
at

io
n 

C
ol

le
ct

io
n

T
M

03
5

20
13

5
16

5
13

.5
16

.5
In

te
gr

at
io

n 
w

ith
 o

th
er

 s
ys

te
m

s.
L

ab
or

 f
or

 P
ro

be
 I

nf
or

m
at

io
n 

C
ol

le
ct

io
n

T
M

03
6

 
 

 
45

55
L

ab
or

 f
or

 1
 o

pe
ra

to
r 

(4
 h

ou
rs

 p
er

 d
ay

 @
 1

00
K

/y
ea

r)
.  

Sa
la

ry
 c

os
ts

 a
re

 f
ul

ly
 lo

ad
ed

 p
ri

ce
s 

an
d 

in
cl

ud
e 

ba
se

 s
al

ar
y,

 o
ve

rt
im

e,
 o

ve
rh

ea
d,

 b
en

ef
its

, e
tc

. 
So

ft
w

ar
e 

fo
r 

R
ai

l C
ro

ss
in

g 
M

on
ito

r
T

M
03

7
5

18
22

1.
8

2.
2

In
cl

ud
es

 s
of

tw
ar

e 
in

st
al

la
tio

n 
an

d 
1 

ye
ar

 m
ai

nt
en

an
ce

.  
So

ft
w

ar
e 

is
 C

O
T

S.
In

te
gr

at
io

n 
fo

r 
R

ai
l C

ro
ss

in
g 

M
on

ito
r

T
M

03
8

20
90

11
0

 
 

In
te

gr
at

io
n 

w
ith

 o
th

er
 s

ys
te

m
s.

L
ab

or
 f

or
 R

ai
l C

ro
ss

in
g 

M
on

ito
r

T
M

03
9

 
 

 
45

55
O

pe
ra

to
rs

 (
1 

@
 5

0%
 o

f 
10

0K
).

  S
al

ar
y 

co
st

s 
ar

e 
fu

lly
 lo

ad
ed

 p
ri

ce
s 

in
cl

ud
in

g 
ba

se
 s

al
ar

y,
 o

ve
rt

im
e,

 o
ve

rh
ea

d,
 b

en
ef

its
, e

tc
.

T
ra

ns
it 

M
an

ag
em

en
t C

en
te

r 
(T

R
)

B
as

ic
 F

ac
ili

tie
s,

 C
om

m
 f

or
 L

ar
ge

 A
re

a
T

R
01

4
 

40
00

40
00

40
0

60
0

Fo
r 

po
pu

la
tio

n 
>

75
0,

00
0.

 
B

as
ic

 F
ac

ili
tie

s,
 C

om
m

 f
or

 M
ed

iu
m

 A
re

a
T

R
01

5
 

32
00

32
00

40
0

48
0

Fo
r 

po
pu

la
tio

n 
<

75
0,

00
0 

an
d 

>
25

0,
00

0.

B
- 

2



IT
S 

U
N

IT
 C

O
ST

 D
A

T
A

B
A

SE
 (a

s 
of

 S
ep

te
m

be
r 

30
, 2

00
0)

ID
A

S
L

if
et

im
e*

C
ap

it
al

 C
os

t  
($

K
)

O
&

M
 C

os
t  

($
K

/y
r)

N
ot

es
Su

bs
ys

te
m

/U
ni

t C
os

t E
le

m
en

t
 N

o.
^

(y
ea

rs
)

L
ow

H
ig

h
L

ow
H

ig
h

B
as

ic
 F

ac
ili

tie
s,

 C
om

m
 f

or
 S

m
al

l A
re

a
T

R
01

6
 

28
00

28
00

40
0

42
0

Fo
r 

po
pu

la
tio

n 
<

25
0,

00
0.

T
ra

ns
it 

C
en

te
r 

H
ar

dw
ar

e
T

R
00

1
10

15
30

 
 

In
cl

ud
es

 3
 w

or
ks

ta
tio

ns
.

T
ra

ns
it 

C
en

te
r 

So
ft

w
ar

e,
 I

nt
eg

ra
tio

n
T

R
00

2
20

81
5

17
20

6
12

In
cl

ud
es

 v
eh

ic
le

 tr
ac

ki
ng

 &
 s

ch
ed

ul
in

g,
 d

at
ab

as
e 

&
 in

fo
rm

at
io

n 
st

or
ag

e,
 s

ch
ed

ul
e 

ad
ju

st
m

en
t s

of
tw

ar
e,

 r
ea

l t
im

e 
tr

av
el

 in
fo

rm
at

io
n 

so
ft

w
ar

e,
 a

nd
 in

te
gr

at
io

n.
 S

of
tw

ar
e 

is
 

C
O

T
S.

T
ra

ns
it 

C
en

te
r 

A
dd

iti
on

al
 B

ui
ld

in
g 

Sp
ac

e
T

R
00

3
 

 
 

6
9

A
dd

iti
on

al
 s

pa
ce

 r
eq

ui
re

d 
fo

r 
IT

S 
te

ch
no

lo
gy

 -
 $

12
-$

18
 / 

sq
.f

t.,
 5

00
 s

q.
ft

.
T

ra
ns

it 
C

en
te

r 
L

ab
or

T
R

00
4

 
 

 
50

25
0

L
ab

or
 f

or
 3

 s
ta

ff
 @

 7
5K

.  
Sa

la
ry

 c
os

t a
re

 f
ul

ly
 lo

ad
ed

 p
ri

ce
s 

in
cl

ud
in

g 
ba

se
 s

al
ar

y,
 o

ve
rt

im
e,

 o
ve

rh
ea

d,
 b

en
ef

its
, e

tc
.

U
pg

ra
de

 f
or

 A
ut

o.
 S

ch
ed

ul
in

g,
 R

un
 C

ut
tin

g,
 o

r 
Fa

re
 P

ay
m

en
t

T
R

00
5

20
20

40
0.

4
0.

8
Pr

oc
es

so
r/

so
ft

w
ar

e 
up

gr
ad

e,
 in

st
al

la
tio

n 
an

d 
1 

yr
. m

ai
nt

en
an

ce
 (

fo
r 

pr
oc

es
so

r)
.  

So
ft

w
ar

e 
is

 C
O

T
S.

In
te

gr
at

io
n 

fo
r 

A
ut

o.
 S

ch
ed

ul
in

g,
 R

un
 C

ut
tin

g,
 o

r 
Fa

re
 P

ay
m

en
t

T
R

01
2

20
22

5
50

0
 

 
In

te
gr

at
io

n 
w

ith
 o

th
er

 s
ys

te
m

s.
Fu

rt
he

r 
So

ft
w

ar
e 

U
pg

ra
de

 f
or

 E
-F

ar
e 

Pa
ym

en
t

T
R

01
3

20
40

60
0.

8
1.

2
So

ft
w

ar
e 

up
gr

ad
e.

  S
of

tw
ar

e 
is

 C
O

T
S.

V
eh

ic
le

 L
oc

at
io

n 
In

te
rf

ac
e

T
R

00
7

20
10

15
 

 
V

eh
ic

le
 lo

ca
tio

n 
in

te
rf

ac
e.

V
eh

ic
le

 L
oc

at
io

n 
E

qu
ip

m
en

t
 

 
27

5
 

16
.5

V
id

eo
 M

on
ito

rs
 f

or
 S

ec
ur

ity
 S

ys
te

m
 

T
R

00
8

10
15

20
0.

75
1

F
iv

e 
pe

r 
si

te
.

H
ar

dw
ar

e 
fo

r 
Se

cu
ri

ty
 S

ys
te

m
T

R
00

9
10

55
90

1.
1

1.
8

In
cl

ud
es

 1
 s

er
ve

r 
an

d 
3 

w
or

ks
ta

tio
ns

.
In

te
gr

at
io

n 
of

 S
ec

ur
ity

 S
ys

te
m

 w
ith

 E
xi

st
in

g 
Sy

st
em

s
T

R
01

0
20

25
0

50
0

 
 

In
te

gr
at

io
n 

w
ith

 o
th

er
 s

ys
te

m
s.

L
ab

or
 f

or
 S

ec
ur

ity
 S

ys
te

m
T

R
01

1
 

 
 

20
2

24
7

L
ab

or
 f

or
 3

 s
ta

ff
 @

 7
5K

 e
ac

h.
  S

al
ar

y 
co

st
 a

re
 f

ul
ly

 lo
ad

ed
 p

ri
ce

s 
in

cl
ud

in
g 

ba
se

 s
al

ar
y,

 o
ve

rt
im

e,
 o

ve
rh

ea
d,

 b
en

ef
its

, e
tc

.
T

ol
l A

dm
in

is
tr

at
io

n 
(T

A
)

T
ol

l A
dm

in
is

tr
at

io
n 

H
ar

dw
ar

e
T

A
00

1
5

10
15

1
1.

5
In

cl
ud

es
 P

en
tiu

m
 P

C
 w

ith
 1

G
 h

ar
d 

dr
iv

e,
 2

 w
or

ks
ta

tio
ns

, p
ri

nt
er

, a
nd

 m
od

em
.

T
ol

l A
dm

in
is

tr
at

io
n 

So
ft

w
ar

e
T

A
00

2
10

40
80

4
8

In
cl

ud
es

 lo
ca

l d
at

ab
as

e 
an

d 
na

tio
na

l d
at

ab
as

e 
co

or
di

na
tio

n.
  S

of
tw

ar
e 

is
 C

O
T

S.
T

ra
ns

it 
V

eh
ic

le
 O

n-
B

oa
rd

 (
T

V
)

D
ri

ve
r 

In
te

rf
ac

e 
an

d 
Sc

he
du

le
 P

ro
ce

ss
or

T
V

00
1

10
0.

3
0.

5
0.

00
6

0.
01

O
n-

bo
ar

d 
sc

he
du

le
 p

ro
ce

ss
or

 a
nd

 d
at

ab
as

e.
C

el
l B

as
ed

 C
om

m
un

ic
at

io
n 

E
qu

ip
m

en
t

T
V

00
2

10
0.

15
0.

25
0.

00
75

0.
01

25
C

el
l-

ba
se

d 
ra

di
o 

w
it

h 
da

ta
 c

ap
ac

it
y.

G
PS

/D
G

PS
 f

or
 V

eh
ic

le
 L

oc
at

io
n

T
V

00
3

10
0.

5
0.

8
0.

01
0.

01
6

A
V

L
 G

PS
/D

G
PS

.
Si

gn
al

 P
re

em
pt

io
n 

Pr
oc

es
so

r
T

V
00

4
10

0.
3

0.
6

0.
00

6
0.

01
O

n-
bo

ar
d 

sc
he

du
le

 p
ro

ce
ss

or
 a

nd
 d

at
ab

as
e.

T
ri

p 
C

om
pu

te
r 

an
d 

Pr
oc

es
so

r
T

V
00

5
10

0.
1

0.
15

0.
00

2
0.

00
3

O
n-

bo
ar

d 
pr

oc
es

so
r 

fo
r 

tr
ip

 r
ep

or
tin

g 
an

d 
da

ta
 s

to
ra

ge
.

Se
cu

ri
ty

 P
ac

ka
ge

T
V

00
6

10
4.

2
5.

3
0.

21
0.

26
5

O
n-

bo
ar

d 
C

C
T

V
 s

ur
ve

ill
an

ce
 c

am
er

a 
an

d 
ho

t b
ut

to
n.

E
le

ct
ro

ni
c 

Fa
re

bo
x

T
V

00
7

10
0.

8
1.

5
0.

04
0.

07
5

O
n-

bo
ar

d 
fl

ex
 f

ar
e 

sy
st

em
 D

B
X

 p
ro

ce
ss

or
, o

n-
bo

ar
d 

fa
re

bo
x,

 a
nd

 s
m

ar
t c

ar
d 

re
ad

er
. 

C
om

m
er

ci
al

 V
eh

ic
le

 A
dm

in
is

tr
at

io
n 

(C
A

)
C

om
m

er
ci

al
 V

eh
ic

le
 A

dm
in

 H
ar

dw
ar

e
C

A
00

1
10

15
30

0.
3

0.
6

In
cl

ud
es

 3
 w

or
ks

ta
tio

ns
.

C
om

m
er

ci
al

 V
eh

ic
le

 A
dm

in
 S

of
tw

ar
e,

 I
nt

eg
ra

tio
n

C
A

00
2

20
20

0
22

0
4

4.
4

In
cl

ud
es

 p
ro

ce
ss

or
 a

nd
 in

te
gr

at
io

n.
  S

of
tw

ar
e 

is
 C

O
T

S 
.

C
om

m
er

ci
al

 V
eh

ic
le

 A
dm

in
 L

ab
or

C
A

00
3

 
 

 
27

0
33

0
L

ab
or

 f
or

 4
 s

ta
ff

 @
 7

5K
 (

av
er

ag
e)

.  
Sa

la
ry

 c
os

ts
 a

re
 f

ul
ly

 lo
ad

ed
 p

ri
ce

s 
in

cl
ud

in
g 

ba
se

 s
al

ar
y,

 o
ve

rt
im

e,
 o

ve
rh

ea
d,

 b
en

ef
its

, e
tc

.
So

ft
w

ar
e 

U
pg

ra
de

 f
or

 E
le

ct
ro

ni
c 

C
re

de
nt

ia
l P

ur
ch

as
in

g,
 M

gt
C

A
00

4
20

60
14

0
1.

2
2.

8
E

le
ct

ro
ni

c 
cr

ed
en

tia
ls

 p
ur

ch
as

e 
so

ft
w

ar
e,

 d
at

ab
as

e 
an

d 
m

an
ag

em
en

t f
or

 p
os

t-
tr

ip
 p

ro
ce

ss
in

g 
&

 E
-c

re
de

nt
ia

ls
. 

So
ft

w
ar

e 
U

pg
ra

de
 f

or
 I

nt
er

-A
ge

nc
y 

In
fo

 E
xc

ha
ng

e
C

A
00

5
20

20
40

0.
4

0.
8

Pr
oc

es
so

r 
an

d 
in

te
gr

at
io

n 
ad

d-
on

.  
So

ft
w

ar
e 

is
 C

O
T

S.
A

dd
ed

 L
ab

or
 f

or
 I

nt
er

-A
ge

nc
y 

In
fo

 E
xc

ha
ng

e
C

A
00

6
 

 
 

67
82

L
ab

or
 f

or
 1

 s
ta

ff
 @

 7
5K

 (
av

er
ag

e)
.  

Sa
la

ry
 c

os
t a

re
 f

ul
ly

 lo
ad

ed
 p

ri
ce

s 
in

cl
ud

in
g 

ba
se

 s
al

ar
y,

 o
ve

rt
im

e,
 b

en
ef

its
, e

tc
.

So
ft

w
ar

e 
U

pg
ra

de
 f

or
 S

af
et

y 
A

dm
in

is
tr

at
io

n
C

A
00

7
20

40
80

0.
8

1.
6

D
at

ab
as

e 
ad

d-
on

, s
of

tw
ar

e,
 a

nd
 in

te
gr

at
io

n.
  S

of
tw

ar
e 

is
 C

O
T

S.
C

om
m

er
ci

al
 V

eh
ic

le
 C

he
ck

 S
ta

tio
n 

(C
C

)
C

he
ck

 S
ta

tio
n 

St
ru

ct
ur

e
C

C
00

1
20

50
75

 
 

R
oa

ds
id

e 
st

ru
ct

ur
e 

- 
m

ai
nl

in
e 

w
/ l

an
e 

in
di

ca
to

r 
si

gn
al

s.
Si

gn
al

 B
oa

rd
C

C
00

2
10

10
15

1
1.

5
R

oa
ds

id
e 

si
gn

al
 b

oa
rd

.
Si

gn
al

 I
nd

ic
at

or
C

C
00

3
20

5
10

0.
25

0.
5

Si
gn

al
 in

di
ca

to
r 

sy
st

em
.

R
oa

ds
id

e 
B

ea
co

n
C

C
00

4
10

5
8

0.
5

0.
8

R
oa

ds
id

e 
be

ac
on

 u
se

d 
fo

r 
el

ec
tr

on
ic

 s
cr

ee
ni

ng
 (

no
t i

nc
lu

de
d 

in
 r

oa
ds

id
e 

su
bs

ys
te

m
).

  B
ea

co
n 

re
pa

ir
/r

ep
la

ce
m

en
t m

ai
nt

en
an

ce
.

W
ir

el
in

e 
to

 R
oa

ds
id

e 
B

ea
co

n
C

C
00

5
20

10
20

 
 

D
ed

ic
at

ed
 w

ir
el

in
e 

co
m

m
un

ic
at

io
n 

fr
om

 b
ea

co
n 

to
 r

oa
ds

id
e 

(1
 m

ile
 u

ps
tr

ea
m

).
C

he
ck

 S
ta

tio
n 

So
ft

w
ar

e,
 I

nt
eg

ra
tio

n
C

C
00

6
20

18
0

21
5

 
 

So
ft

w
ar

e,
 p

ro
ce

ss
or

 a
nd

 in
te

gr
at

io
n.

C
he

ck
 S

ta
tio

n 
H

ar
dw

ar
e

C
C

00
7

10
0.

3
0.

5
0.

00
6

0.
01

In
cl

ud
es

 1
 w

or
ks

ta
tio

n.
D

et
ec

tio
n 

Sy
st

em
C

C
00

8
10

50
75

2.
5

3.
75

C
om

m
er

ci
al

 v
eh

ic
le

 c
om

m
un

ic
at

io
n 

in
te

rf
ac

e 
an

d 
co

m
m

un
ic

at
io

n 
de

vi
ce

 (
ce

ll 
ba

se
d 

ra
di

o)
.

So
ft

w
ar

e 
U

pg
ra

de
 f

or
 S

af
et

y 
In

sp
ec

tio
n

C
C

00
9

20
40

80
0.

8
1.

6
Sa

fe
ty

-d
at

ab
as

e 
ad

d-
on

, a
nd

 r
es

ul
t w

ri
tin

g 
to

 v
eh

ic
le

 ta
g 

pr
oc

es
so

r 
ad

d-
on

.  
So

ft
w

ar
e 

is
 C

O
T

S.
H

an
dh

el
d 

Sa
fe

ty
 D

ev
ic

es
C

C
01

0
5

3
5

0.
3

0.
5

Fo
r 

co
m

m
er

ci
al

 v
eh

ic
le

 in
sp

ec
tio

n.
  T

he
 d

ev
ic

es
 e

ith
er

 m
ea

su
re

 d
at

a 
th

em
se

lv
es

 o
r 

re
ad

 d
at

a 
fr

om
 th

e 
ve

hi
cl

e.
  T

hr
ee

 p
er

 lo
ca

tio
n.

So
ft

w
ar

e 
U

pg
ra

de
 f

or
 C

ita
tio

n 
an

d 
A

cc
id

en
t R

ec
or

di
ng

C
C

01
1

20
20

40
1

2
So

ft
w

ar
e 

ad
d-

on
 f

or
 r

ec
or

di
ng

 o
f 

ci
ta

tio
n 

an
d 

ac
ci

de
nt

 in
fo

rm
at

io
n 

to
 th

e 
co

m
m

er
ci

al
 v

eh
ic

le
.

W
ei

gh
-I

n-
M

ot
io

n 
Fa

ci
lit

y
C

C
01

2
10

14
21

1.
4

2.
1

In
cl

ud
es

 W
IM

 f
ix

ed
 lo

ad
 c

el
l a

nd
 in

te
rf

ac
e 

to
 r

oa
ds

id
e 

fa
ci

lit
y.

  S
of

tw
ar

e 
is

 C
O

T
S.

W
ir

el
in

e 
to

 W
ei

gh
-I

n-
M

ot
io

n 
Fa

ci
lit

y
C

C
01

3
10

1
2

0.
1

0.
2

W
ir

el
in

e 
co

m
m

un
ic

at
io

n 
(l

oc
al

 li
ne

).
C

om
m

er
ci

al
 V

eh
ic

le
 O

n-
B

oa
rd

 (
C

V
)

E
le

ct
ro

ni
c 

ID
 T

ag
C

V
00

1
10

0.
65

1.
1

0.
01

3
0.

02
2

In
cl

ud
es

 I
D

 ta
g,

 a
dd

iti
on

al
 s

of
tw

ar
e 

&
 p

ro
ce

ss
in

g,
 a

nd
 d

at
ab

as
e 

st
or

ag
e.

  S
of

tw
ar

e 
is

 C
O

T
S.

C
om

m
un

ic
at

io
n 

E
qu

ip
m

en
t

C
V

00
2

10
1.

15
2.

25
0.

00
75

0.
01

25
C

om
m

er
ci

al
 v

eh
ic

le
 c

om
m

un
ic

at
io

n 
in

te
rf

ac
e 

an
d 

co
m

m
un

ic
at

io
n 

de
vi

ce
 (

ce
ll-

ba
se

d 
ra

di
o)

.
C

en
tr

al
 P

ro
ce

ss
or

 a
nd

 S
to

ra
ge

C
V

00
3

10
0.

3
0.

5
0.

00
6

0.
01

E
qu

ip
m

en
t o

n 
bo

ar
d 

fo
r 

th
e 

pr
oc

es
si

ng
 a

nd
 s

to
ra

ge
 o

f 
ca

rg
o 

m
at

er
ia

l.
G

PS
/D

G
PS

C
V

00
4

10
0.

3
0.

5
0.

00
6

0.
01

G
PS

 f
or

 v
eh

ic
le

 lo
ca

tio
n.

D
ri

ve
r 

an
d 

V
eh

ic
le

 S
af

et
y 

Se
ns

or
s,

 S
of

tw
ar

e
C

V
00

5
10

1.
1

2.
2

0.
04

0.
08

A
dd

iti
on

al
 s

of
tw

ar
e 

an
d 

pr
oc

es
so

r 
fo

r 
w

ar
ni

ng
 in

di
ca

to
r 

an
d 

au
di

o 
sy

st
em

 in
te

rf
ac

e,
 a

nd
 o

nb
oa

rd
 s

en
so

rs
  f

or
 e

ng
in

e/
ve

hi
cl

e 
an

d 
dr

iv
er

.  
So

ft
w

ar
e 

is
 C

O
T

S.

C
ar

go
 M

on
ito

ri
ng

 S
en

so
rs

 a
nd

 G
au

ge
s

C
V

00
6

10
0.

17
0.

35
0.

01
7

0.
03

5
O

pt
io

na
l o

n-
bo

ar
d 

se
ns

or
s 

fo
r 

m
ea

su
ri

ng
 te

m
pe

ra
tu

re
, p

re
ss

ur
e,

 a
nd

 lo
ad

 le
ve

lin
g.

Fl
ee

t M
an

ag
em

en
t C

en
te

r 
(F

M
)

Fl
ee

t C
en

te
r 

H
ar

dw
ar

e
FM

00
1

10
15

30
0.

3
0.

6
C

os
ts

 in
cl

ud
e 

3 
w

or
ks

ta
tio

ns
.

Fl
ee

t C
en

te
r 

So
ft

w
ar

e,
 I

nt
eg

ra
tio

n
FM

00
2

20
21

5
50

0
 

 
In

cl
ud

es
 p

ro
ce

ss
or

 a
nd

 in
te

gr
at

io
n.

  S
of

tw
ar

e 
is

 C
O

T
S.

Fl
ee

t C
en

te
r 

L
ab

or
FM

00
3

 
 

 
33

7
41

2
L

ab
or

 f
or

 5
 s

ta
ff

 @
 7

5K
.  

Sa
la

ry
 c

os
ts

 a
re

 f
ul

ly
 lo

ad
ed

 p
ri

ce
s 

in
cl

ud
in

g 
ba

se
 s

al
ar

y,
 o

ve
rt

im
e,

 o
ve

rh
ea

d,
 b

en
ef

its
, e

tc
.

So
ft

w
ar

e 
fo

r 
E

le
ct

ro
ni

c 
C

re
de

nt
ia

lin
g,

 C
le

ar
an

ce
FM

00
4

20
80

18
0

 
 

In
cl

ud
es

 e
le

ct
ro

ni
c 

cr
ed

en
tia

l p
ur

ch
as

e 
so

ft
w

ar
e,

 d
at

ab
as

e 
an

d 
m

an
ag

em
en

t f
or

 tr
ip

 r
ep

or
ts

, a
nd

 d
at

ab
as

e 
m

an
ag

em
en

t f
or

 p
re

cl
ea

ra
nc

e.
  S

of
tw

ar
e 

is
 C

O
T

S.
So

ft
w

ar
e 

fo
r 

T
ra

ck
in

g 
an

d 
Sc

he
du

lin
g

FM
00

5
20

40
10

0
4

10
V

eh
ic

le
 tr

ac
ki

ng
 a

nd
 s

ch
ed

ul
in

g.
  S

of
tw

ar
e 

is
 C

O
T

S.
V

eh
ic

le
 L

oc
at

io
n 

In
te

rf
ac

e
FM

00
6

20
10

15
 

 
V

eh
ic

le
 lo

ca
tio

n 
in

te
rf

ac
e 

fr
om

 F
M

S 
to

 T
M

S.
So

ft
w

ar
e 

U
pg

ra
de

 f
or

 F
le

et
 M

ai
nt

en
an

ce
FM

00
7

20
20

40
0.

4
0.

8
Pr

oc
es

so
r/

so
ft

w
ar

e 
up

gr
ad

e 
to

 a
dd

 c
ap

ab
ili

ty
 to

 a
ut

om
at

ic
al

ly
 g

en
er

at
e 

pr
ev

en
ta

tiv
e 

m
ai

nt
en

an
ce

 s
ch

ed
ul

es
 f

ro
m

 v
eh

ic
le

 m
ile

ag
e 

da
ta

.  
So

ft
w

ar
e 

is
 C

O
T

S.
In

te
gr

at
io

n 
fo

r 
Fl

ee
t M

ai
nt

en
an

ce
FM

00
8

20
10

0
20

0
2

4
In

te
gr

at
io

n 
w

ith
 o

th
er

 s
ys

te
m

s.
So

ft
w

ar
e 

U
pg

ra
de

 f
or

 H
A

Z
M

A
T

 M
an

ag
em

en
t

FM
00

9
20

20
40

0.
4

0.
8

V
eh

ic
le

 tr
ac

ki
ng

 &
 s

ch
ed

ul
in

g 
en

ha
nc

em
en

t. 
 S

of
tw

ar
e 

is
 C

O
T

S.
H

ar
dw

ar
e 

U
pg

ra
de

 f
or

 H
A

Z
M

A
T

 M
an

ag
em

en
t

FM
01

0
10

5
10

0.
1

0.
2

In
cl

ud
es

 1
 w

or
ks

ta
tio

n.
V

eh
ic

le
 O

n-
B

oa
rd

 (
V

S)
C

om
m

un
ic

at
io

n 
E

qu
ip

m
en

t
V

S0
01

7
0.

2
0.

4
0.

00
4

0.
00

8
W

ir
el

es
s 

da
ta

 tr
an

sc
ei

ve
r.

In
-V

eh
ic

le
 D

is
pl

ay
V

S0
02

7
0.

05
0.

1
0.

00
1

0.
00

2
In

-v
eh

ic
le

 d
is

pl
ay

/w
ar

ni
ng

 in
te

rf
ac

e.
  S

of
tw

ar
e 

is
 C

O
T

S.
In

-V
eh

ic
le

 S
ig

ni
ng

 S
ys

te
m

V
S0

03
7

0.
16

0.
4

0.
00

32
0.

00
8

In
te

rf
ac

e 
to

 a
ct

iv
e 

ta
g 

re
ad

er
, p

ro
ce

ss
or

 f
or

 a
ct

iv
e 

ta
g 

de
co

de
, a

nd
 d

is
pl

ay
 d

ev
ic

e 
fo

r 
m

es
sa

ge
s.

G
PS

/D
G

PS
V

S0
04

7
0.

25
0.

5
0.

00
5

0.
01

G
lo

ba
l P

os
iti

on
in

g 
Sy

st
em

/D
if

fe
re

nt
ia

l G
lo

ba
l P

os
iti

on
in

g 
Sy

st
em

s.
G

IS
 S

of
tw

ar
e

V
S0

05
7

0.
2

0.
3

 
 

G
eo

gr
ap

hi
ca

l I
nf

or
m

at
io

n 
Sy

st
em

 (
G

IS
) 

so
ft

w
ar

e 
fo

r 
pe

rf
or

m
in

g 
ro

ut
e 

pl
an

ni
ng

.
R

ou
te

 G
ui

da
nc

e 
Pr

oc
es

so
r

V
S0

06
7

0.
1

0.
15

0.
00

2
0.

00
3

L
im

ite
d 

pr
oc

es
so

r 
fo

r 
ro

ut
e 

gu
id

an
ce

 f
un

ct
io

na
lit

y.
Se

ns
or

s 
fo

r 
L

at
er

al
 C

on
tr

ol
V

S0
07

7
0.

8
1.

1
0.

01
6

0.
02

2
In

cl
ud

es
 la

ne
 s

en
so

rs
 in

 v
eh

ic
le

 a
nd

 la
te

ra
l s

en
so

rs
 M

M
W

 r
ad

ar
.

E
le

ct
ro

ni
c 

T
ol

l E
qu

ip
m

en
t

V
S0

08
7

0.
04

0.
1

 
 

A
ct

iv
e 

ta
g 

in
te

rf
ac

e 
an

d 
de

bi
t/c

re
di

t c
ar

d 
in

te
rf

ac
e.

M
ay

da
y 

Se
ns

or
 a

nd
 P

ro
ce

ss
or

V
S0

09
7

0.
15

0.
65

0.
00

3
0.

01
3

C
ol

lis
io

n 
de

te
ct

or
 s

en
so

r 
an

d 
in

te
rf

ac
e 

fo
r 

M
ay

da
y 

pr
oc

es
so

r.
  S

of
tw

ar
e 

is
 C

O
T

S.
Se

ns
or

s 
fo

r 
L

on
gi

tu
di

na
l C

on
tr

ol
V

S0
10

7
0.

3
0.

5
0.

00
6

0.
01

L
on

gi
tu

di
na

l s
en

so
rs

 M
M

W
 r

ad
ar

.
A

dv
an

ce
d 

St
ee

ri
ng

 C
on

tr
ol

V
S0

11
7

0.
5

0.
6

0.
01

0.
01

2
A

dv
an

ce
d 

st
ee

ri
ng

 c
on

tr
ol

 (
"h

an
ds

 o
ff

" 
dr

iv
in

g)
.  

So
ft

w
ar

e 
is

 C
O

T
S.

A
dv

an
ce

d 
C

ru
is

e 
C

on
tr

ol
V

S0
12

7
0.

15
0.

3
0.

00
3

0.
00

6
A

da
pt

iv
e 

cr
ui

se
 c

on
tr

ol
 (

au
to

m
at

ic
 b

re
ak

in
g 

an
d 

ac
ce

le
ra

tin
g)

B
- 

3



IT
S 

U
N

IT
 C

O
ST

 D
A

T
A

B
A

SE
 (a

s 
of

 S
ep

te
m

be
r 

30
, 2

00
0)

ID
A

S
L

if
et

im
e*

C
ap

it
al

 C
os

t  
($

K
)

O
&

M
 C

os
t  

($
K

/y
r)

N
ot

es
Su

bs
ys

te
m

/U
ni

t C
os

t E
le

m
en

t
 N

o.
^

(y
ea

rs
)

L
ow

H
ig

h
L

ow
H

ig
h

In
te

rs
ec

tio
n 

C
ol

lis
io

n 
A

vo
id

an
ce

 P
ro

ce
ss

or
, S

of
tw

ar
e

V
S0

13
7

0.
28

0.
55

0.
00

56
0.

01
1

So
ft

w
ar

e/
pr

oc
es

so
r 

fo
r 

in
fr

as
tr

uc
tu

re
 tr

an
sm

itt
ed

 in
fo

rm
at

io
n,

 in
te

rf
ac

e 
to

 in
-v

eh
ic

le
 s

ig
ni

ng
 a

nd
 a

ud
io

 s
ys

te
m

, s
of

tw
ar

e 
an

d 
pr

oc
es

so
r 

to
 li

nk
 to

 lo
ng

itu
di

na
l a

nd
 la

te
ra

l 
ve

hi
cl

e 
co

nt
ro

l m
od

ul
es

 b
as

ed
 o

n 
in

pu
t s

ig
na

l f
ro

m
 v

eh
ic

le
 in

te
rs

ec
tio

n 
co

lli
si

on
 w

ar
ni

ng
 e

qu
ip

m
en

t p
ac

ka
ge

.  
So

ft
w

ar
e 

is
 C

O
T

S.
V

is
io

n 
E

nh
an

ce
m

en
t S

ys
te

m
V

S0
14

7
1.

2
2.

2
0.

06
0.

11
In

-v
eh

ic
le

 c
am

er
a,

 s
of

tw
ar

e 
&

 p
ro

ce
ss

or
, h

ea
ds

-u
p 

di
sp

la
y,

 a
nd

 in
fr

a-
re

d 
se

ns
or

s 
(l

oc
al

 s
en

so
r 

sy
st

em
).

  S
of

tw
ar

e 
is

 C
O

T
S.

D
ri

ve
r 

an
d 

V
eh

ic
le

 S
af

et
y 

M
on

ito
ri

ng
 S

ys
te

m
V

S0
15

7
0.

66
1.

25
0.

03
3

0.
06

25
Sa

fe
ty

 c
ol

le
ct

io
n 

pr
oc

es
so

r 
an

d 
so

ft
w

ar
e,

 d
ri

ve
r 

co
nd

iti
on

 s
en

so
rs

, s
ix

 v
eh

ic
le

 c
on

di
tio

n 
se

ns
or

s 
(@

 $
50

 e
ac

h)
, a

nd
 v

eh
ic

le
 d

at
a 

st
or

ag
e.

  S
of

tw
ar

e 
is

 C
O

T
S.

Pr
e-

C
ra

sh
 S

af
et

y 
Sy

st
em

V
S0

16
7

1.
1

2.
15

0.
03

7
0.

06
7

V
eh

ic
le

 c
on

di
tio

n 
se

ns
or

s,
 v

eh
ic

le
 p

er
fo

rm
an

ce
 s

en
so

rs
, s

of
tw

ar
e/

pr
oc

es
so

r,
 in

te
rf

ac
e,

 p
re

-c
ra

sh
 s

af
et

y 
sy

st
em

s 
de

pl
oy

m
en

t a
ct

ua
to

rs
.  

So
ft

w
ar

e 
is

 C
O

T
S.

So
ft

w
ar

e,
 P

ro
ce

ss
or

 f
or

 P
ro

be
 V

eh
ic

le
V

S0
20

7
0.

05
0.

15
0.

00
1

0.
00

3
So

ft
w

ar
e 

an
d 

pr
oc

es
so

r 
fo

r 
co

m
m

un
ic

at
io

n 
to

 r
oa

ds
id

e 
in

fr
as

tr
uc

tu
re

, s
ig

na
l g

en
er

at
or

, m
es

sa
ge

 g
en

er
at

or
.  

So
ft

w
ar

e 
is

 C
O

T
S.

A
ct

iv
e 

T
ag

7
0.

02
0.

05
0.

00
2

0.
00

5
R

ea
d-

on
ly

 v
eh

ic
le

 ta
g.

Pa
ss

iv
e 

T
ag

5
 

0.
01

5
 

 
V

eh
ic

le
 ta

g 
th

at
 c

an
 b

e 
up

da
te

d 
(w

ri
ta

bl
e)

.
In

-V
eh

ic
le

 N
av

ig
at

io
n 

Sy
st

em
7

 
2.

8
 

 
C

O
T

S 
pr

od
uc

t t
ha

t i
nc

lu
de

s 
in

-v
eh

ic
le

 d
is

pl
ay

 a
m

d 
su

pp
or

tin
g 

so
ft

w
ar

e.
P

er
so

na
l D

ev
ic

es
 (

P
D

)
B

as
ic

 P
D

A
PD

00
1

7
0.

25
0.

4
0.

00
5

0.
00

8
Pe

rs
on

al
 d

ig
ita

l a
ss

is
ta

nt
.

A
dv

an
ce

d 
PD

A
 f

or
 R

ou
te

 G
ui

da
nc

e,
 I

nt
er

ac
tiv

e 
In

fo
rm

at
io

n
PD

00
2

7
0.

5
0.

75
0.

01
0.

01
5

Pe
rs

on
al

 d
ig

ita
l a

ss
is

ta
nt

 w
ith

 a
dv

an
ce

d 
ca

pa
bi

lit
ie

s 
(r

ou
te

 g
ui

da
nc

e,
 in

te
ra

ct
iv

e)
.

M
od

em
 I

nt
er

fa
ce

, A
nt

en
na

 f
or

 P
D

A
PD

00
3

7
0.

18
0.

25
0.

00
36

0.
00

5
M

od
em

 in
te

rf
ac

e 
an

d 
se

pa
ra

te
 a

nt
en

na
 f

or
 w

ir
el

es
s 

ca
pa

bi
lit

y.
PD

A
 w

ith
 W

ir
el

es
s 

M
od

em
5

 
1.

33
 

 
Pe

rs
on

al
 d

ig
ita

l a
ss

is
ta

nt
 w

ith
 w

ir
el

es
s 

m
od

em
.

So
ft

w
ar

e 
U

pg
ra

de
 f

or
 I

nt
er

ac
tiv

e 
In

fo
rm

at
io

n
7

0.
1

0.
2

0.
00

2
0.

00
4

So
ft

w
ar

e 
is

 C
O

T
S.

G
PS

/D
G

PS
PD

00
5

7
0.

5
0.

8
0.

02
5

0.
04

G
PS

/D
G

PS
.

G
IS

 S
of

tw
ar

e
PD

00
6

7
0.

1
0.

15
0.

00
5

0.
00

75
A

dd
iti

on
al

 G
IS

/G
U

I 
ca

pa
bi

lit
y.

^
A

pp
lic

ab
le

 o
nl

y 
to

 u
ni

t c
os

t e
le

m
en

ts
 u

se
d 

in
 I

D
A

S
*

N
ot

 a
va

ila
bl

e 
fo

r 
se

ve
ra

l e
qu

ip
m

en
t o

r 
su

bs
ys

te
m

s
C

O
T

S 
- 

C
om

m
er

ci
al

 o
ff

-t
he

-s
he

lf

B
- 

4



APPENDIX C

Generic Sample Matrix Mapping ITS Infrastructure to Related Traditional Capital
Projects



Figure C-1.  Sample Matrix Matching ITS Infrastructure to Related Traditional
Capital Projects
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